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"Those blaulee aneut scrap... 
theyre saleable steal’, aqneed. Now. 


aste is something Norm can’t stand. 
The same goes for Tom Brinker, 
manufacturer of portable welding 
units and a long-time Inland cus- 
tomer. “Every time you form a lamination for 
your welder,” Norm observed, “you leave a 60 
4 x 7 inch piece of 22 gauge electrical sheet steel st 
that you can’t use. Why not let us find you a - 


customer for those blanks?”’ of 
th 
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Norman Grant is an Inland Steel sales repre- 
sentative. His experience told him that those 


4” x 7” blanks had more than scrap value. 


Especially at a time when steel is in such great 


demand. With his trade contacts, Norm was 
sure he could find a buyer. 


A few days later, on his way to visit another 
Inland customer, Norm had almost driven past 
the plant of an outboard motor manufacturer 
when he got a flash . . . “motors!” He stopped. 
Sure enough, that manufacturer had a pressing 
need for steel for his magnetos... and 4” x 7” 
was a perfect size. tu 


Result: An Inland customer’s profit was aug- 
mented by the sale of otherwise waste blanks 
and a motor manufacturer got steel he sorely 
needed. INLAND STEEL COMPANY, 38 South 
Dearborn Street, Chicago 3, Illinois. 


Your scrap is needed by the steel 
industry for national defense. 


Names used are fictitious. 
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The Materials Outlook 


Rumor of the month -- a new stainless steel series in which nickel is 
replaced with titanium. As an alloying element titanium is in fair to 

good supply. Nickel remains extremely short. . .. The chromium-titanium 
stainless steels seem to have many of the properties of 18:8. They melt 

easily, but rolling difficulties have held up developments. .. . Several 
of the stainless producers are said to be ready for announcements, al- 

though many men in the industry are still skeptical. 

































Tire and rubber companies have been notified their demands for rubber 
will be met in full starting Jan. 1. Stepped up synthetic production will 
permit allocation "on the basis of need" in the first quarter of '52. This 
news comes in the face of record consumption estimates for next year. The 
same rules on a fixed percentage of synthetic in civilian products will 
hold. The reason for the improved supply is the reactivation of the gov- 
ernment synthetic plants. Petroleum—base plants are running at capacity; 
the alcohol-base plants will catch up in the near future. 


The defense program has made some fundamental changes in the manufac- 
turing picture that have gone unnoticed. Packard Motor Car Co. will double 
the number of its suppliers as the combined car, jet engins and marine 
diesel program get under way. Over 2500 suppliers are needed for the com- 
bined setup, compared with 1100 in straight automobile manufacture. 


The heavy demand for consumer goods in '48, '49 and '50 have brought sig- 
nificant changes in the steel production balance. ... Hot rolled sheet and 
strip capacity increased 30% in three years. Cold rolled sheet and strip 
capacity had a 25% expansion. Even bigger was the 49% increase in elec- 
trolytic tin plate potential, and the 43% jump in pipe and tube capacity. 
Electric welded pipe and tubing went up 153%, largely on natural gas pipe 
line demands. .. . Other steel products showed more modest rises. The 
capacity gain for heavy structural shapes and piling increased 12%, while 
plates show a gain of less than 6%. Wire rod capacity moved up less than 
5%, and hot rolled bars (exclusive of concrete reinforcement bars) had a 
very slight decline. .. . Steel capacity rose 11%, while hot rolled capac- 
ity increased 135%. Hot rolled capacity was 80% of raw steel capacity at 
the end of 1950, compared to 78.7% three years earlier. 









improved silicone resins for electric insulation will bring about impor- 
tant changes in the renewal parts and service shop businesses of the elec= 
trical industry, according to a G-E spokesman. The exceptional heat 

PeSistance of the silicone resins put them closer to the ideal material fer 
Glectrical equipment insulation than anything now in use. . . . Alkyd and 





(Continued on page 4) 
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The Materials Outlook cccvin 


melamine resins modified with new silicones have solvent and abrasive 
resistance approaching organic resins, with superior heat resistance. 
These combinations may lower costs for such materials significantly. It 
is conceivable that insulating resins tailored to specific temperature 
requirements will be produced. 








A light metal casting material, ML Aluminum Alloy, has been developed by 
the Air Force for elevated temperature use. ML contains small percentages 
of copper, nickel, magnesium, manganese, chromium, vanadium and titanium 
in the aluminum base. . . . Casings, Supports and other aircraft parts can 
be designed to operate at 500 to 600 F, instead of in the 200 to 3500 F range 
formerly used. At 600 F ML supports 6600 psi for 1000 hrs. Maximum tensile 
strength is 17,300 psi at the sanfe temperature. 





Fiberous silica insulation originally developed in batt fcrm for Air 
Force jets is now being adapted to other uses. Originally, it protected 
personnel and structures from high temperatures (up to 1800 F), with less 
than half the weight and bulk of comparable materials. ... One new use 
is in sleeving for electric Separators on thermocouple leads. .. . Essen- 
tial properties of the material are chemical and temperature resistance 
of pure Silica. Fiber diameter is 0.00020 to 0.00040 in. and specic heat 
is 0.19. The nominal thickness of the batt is 3/16 in. and the surface 
density is 0.05 1b per sq ft... . Applications are expected in thermal and 
electric insulation, filter materials and plastic laminates. 





The use of custom-made technical ceramics as machine parts and inserts 
is increasing. . . . Vitrified ceramics, especially with large amounts of 
aluminum oxide, are tough and even harder than some of the sintered car- 
bides. The ceramics are usually cheaper, too, since they are formed in the 
unfired state while still soft. Forming methods have been developed to 
hold close tolerances, especially on flat and round surfaces... . Ceramics 
are rigid, non-magnetic, and do not corrode or carbonize. They can take 
high compressive loads, and proper design takes advantage of this property. 





A class of hardenable resins called Ethoxylines are being used as ad- 
hesives for aluminum, brass, steel and copper. These resins harden without 
the evolution of water or volatile matter. Resistance to alkali and acid 
corrosion is high. .. . The biggest selling points of Ethoxyline resin 
adhesives are their low temperature and low pressure bonding character= 
istics. Room temperature and the contact pressure of the parts alone are 
all that is required in many cases. 





A commercial: de-enameling plant has been set up to salvage defective 
pieces for enamel ware manufacturers not equipped for de-enameling. . - oA 
new process is used and the operation is on a full scale production basis. 
High production and the high price of steel make the plant pay. . . . A 300/ 
caustic soda solution does the stripping. 








See page 7 for “‘Materials Control Orders”’ 
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Materials Control Orders 


A summary highlighting actions of the NPA affecting engineering materials during the period from August 11, 1951 through 
September 10, 1951. 
® CONTROLLED MATERIALS PLAN 
Dir. 3 to Reg. 1—Manufacturers whose allotments of carbon steel are equal to, or more than, a carload lot may order in full carload 
lots even should the amounts exceed their monthly permitted amounts. No manufacturer may order in excess of 35% of his total 
current quarterly allotment of a controlled material for delivery in any one month. He may order up to 50% of his advance quar- 
terly allotment for delivery in any one month because this allotment is only a percentage of the current one. 
Dir. 6 to Reg. 1—Manufacturers of class A products may now ask customers for allotments of controlled materials needed to fill the 
customers’ orders only if such allotments will not overstock their inventories beyond the permitted limits. 
Reg. 1, Amendment 3—Manufacturers having controlled materials or class A products they cannot use for permitted purposes may 
hold them for use in other permitted schedules or seek permission to resell them. Those asking instructions for the disposition of 


' such materials must abide by the instructions. 


Dir. 3 to Reg. 3—Unrated orders for controlled materials accepted by producers for delivery during the fourth quarter were given 
equal preferential status with authorized controlled materials orders until Sept. 10. After that date all such orders must have been 
converted to authorized controlled materials orders. 


® ALUMINUM (Order M-5) 
Producers are required to set aside percentages of their production for automobile and consumer durable goods producers in the 
fourth quarter. They must also cancel unrated orders which, up to Sept. 10, had equal status with authorized controlled material 
orders and NPA directives. They may accept or reject any authorized controlled material order and schedule their orders as they 
wish up to 15 days prior to the expiration of lead times when all such orders must be accepted, with certain exceptions. 


® BISMUTH (Order M-48) 
As of Sept. 1, use is permitted up to 100% of average monthly consumption during 1st six months of 1950, or 100 lb, whichever 
is greater. Permitted uses expanded to include electrical contact mediums in electrolytic cells, alloys of not more than 10% bismuth 
for coating cable and wire, and sealing of pit holes on galvanized surfaces due to welding. Inventories increased to minimum 45 
day supply. 
© COPPER (Order M-11) 
Producers must set aside percentages of their production for automobile and consumer durable goods manufacturers in the fourth 
quarter. They must also cancel unrated orders which, up to Sept. 10, had equal status with authorized controlled material orders and 
NPA directives. They may accept or reject any authorized controlled material order and schedule their orders as they wish up to 
15 days prior to the expiration of lead times when all such orders must be accepted with certain exceptions. 

As of Oct. 1, a new procedure for allocating available supplies of copper raw materials to brass and bronze foundries was effec- 
tive for the fourth quarter. Foundries have been classified as small, medium, large minor and large major. Small users must apply 
for materials on a six-month basis, medium users on a three-month basis and both categories of large users on a one-month basis. 


* MAGNESIUM 
Proposed order will control acceptance and scheduling of defense orders for magnesium, its alloys and products. Producers will be 
required to allot a specified portion of their production to meet defense requirements. Other provisions would (1) make output of 


| Government-owned plants available only for defense orders; (2) establish a 60-day lead time for placing orders; and (3) provide 


for NPA assistance to those users unable to place orders with normal sources of supply due to provisions of the order. 


" MOLYBDENUM (Order M-81) 
Allocations of molybdenum, including powder, ingot, wire, rod or sheet, and excluding ores, concentrates, chemicals and compounds, 


| and scrap molybdenum metal must be authorized by the NPA. Use of molybdenum prohibited where substitution of another substance 
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is feasible. Inventories are limited to 60-day requirements. 


SELENIUM 
As of Oct. 1, a new method of allocation is supposed to be in effect to provide a more equitable distribution of existing supplies. 
With present sources, however, there is not enough high grade selenium to go around. 


IRON AND STEEL (Orders M-1, M-25, M-80) 
M-80 supersedes orders M-3, M-10, M-14, M-30, M-33, M-49, M-52 and parts of M-1 in covering the complete allocation of nickel, 
cobalt, columbium, tantalum, tungsten and molybdenum. It also establishes controls over boron, calcium, chromium, manganese, sili- 
con, titanium, vanadium and zirconium. All are alloying elements for steel and melters or processors of these metals must submit 
melt schedules to the NPA. Permissible uses of the completely allocated materials are listed in individual schedules for each material. 
Importation of these materials permitted so long as their use, upon receipt, follows the stipulations of the order. Inventories limited 
to 45-day supply. Materials processed to some degree but not incorporated into a finished product must be included in the inventory 
calculation. 

Steel producers must set aside percentages of their production for automobile and consumer durable goods manufacturers in the 
fourth quarter. They must cancel unrated orders which, up to Sept. 10, had equal status with authorized controlled material orders 


| and NPA directives. They may accept or reject any authorized controlled material order and schedule their orders as they wish up 
) to 15 days prior to the expiration of lead times. Then all such orders must be accepted barring certain exceptions. 


-_ 


Amendment to M-25, intended to provide greater flexibility in production of tin cans, limits use of cans according to their uses. 
Users of lighter weight tin plate than formerly permitted to apply materials saved to production of additional cans. 
* 


RUBBER (Order M-2) 
Controls on consumption of natural rubber latex and inventor ies of tires and tubes are eliminated along with the use of the formula 
employed by manufacturers in applying for allocations of additional rubber to fill priority orders. Inventories of natural rubber ex 
tended to 60-calendar-day supply and a 30-working-day supply for synthetic rubber. Specifications for items in Schedule A tightened 
to minimize consumption of natural rubber. 


TUNGSTEN (Order M-81) 
Allocations of pure tungsten, including powder, ingot, wire, rod, sheet; chemicals and compounds, or carbon reduced powder, and 


| ¢xcluding ores, concentrates and scrap must be authorized by NPA. Use of tungsten prohibited where substitution of another mate- 
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cial is feasible. Exemptions from prohibitions are: manufacture of pigments for use: In Government currency, securities, and stamps, 
Printing inks, in compliance with NPA directives and where no more than 50 Ibs is required in any three-month period. Use in 
manufacture of any pigments not specifically mentioned is prohibited. Inventories limited to 60-day supplies. 
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The fact that a Revere Distributor is now celebrat- 
ing its 125th anniversary year is an indication of 
the service the company has given its customers 
through those years. It is also another proof of the 
essential function performed by distributors for 
American industry. Most goods, whether industrial 
materials such as copper and copper alloys, alumi- 
num alloys, iron and steel, or consumer articles such 
as refrigerators, radio and television receivers, 
kitchen utensils and ranges, go through the hands 
of distributors. Generally speaking, only the large 
buyers are in a position to purchase direct from 
manufacturers, who do not find it economical to 
handle the smaller orders. Yet 
those orders when pooled in the 
hands of an organization set up 
to handle them attain sizable 








totals, and hence a good distrib- 
utor account is exceedingly at- 
tractive to a large manufacturer 
such as Revere. 

A distributor serves not only 
the factories from which he 
buys. He also performs an in- 
valuable service to his custom- 











ers by making quickly available ~~ — 


to them the products they re- 

quire. A machine shop, for example, may need only 
a few hundred pounds of brass rod; there is a dis- 
tributor within easy reach who can furnish it almost 
immediately. Or a contractor may want a few pieces 
of steel pipe and a thousand feet or so of copper 
water tube. Again, the distributor has them. A metal 
products distributor has to carry such items and 
an infinite number of others. The Revere Distribu- 
tor whostarted in business 125 years ago actually has 
in stock 53,000 different items, cataloged, indexed, 
and held in warehouses ready for immediate shipment 
throughout its territory. Each month this stock is 
drawn upon by 5,000 to 8,000 customers, each order 
relatively small. There are many Revere Distribu- 
tors with similar stocks and offering equal service. 











To keep this distributor’s warehouses filled wit) 
a balanced inventory, 18 people are required in his 
purchasing staff, which includes specialists in vari. 
ous kinds of materials, machines, tools and supplies, 
And to serve customers with information, quotations 
and the like, 25 salesmen are on the go constantly. 
calling on manufacturers, contractors, builders and 
stores throughout the busy industrial area in which 
the distributor operates. The large business done by 
the company is in great contrast to that of 125 years 
ago, when it was little more than a hardware store. 
The enterprise has grown in the American tradition 
of freedom to prosper in accordance with the princi- 
ples of reliability and efficiency, 
fair dealing and integrity in per- 
forming a desired function. 

Revere Distributors are se. 
lected for their ability to serve, 
and also chosen as to location, so 
that no matter where you are in 
this big country of ours, there is 
a Revere Distributor within easy 
reach. Today metal stocks may 
be short due to defense demands 
but manufacturers are doing 
everything possible to keep dis- 
tributors supplied. 

If you buy from distributors we suggest you re- 
member that they are not only “central stock- 
rooms,” but have a great deal of special knowledge 
about the products they sell and can give you much 
helpful advice. Not only that, through the Revere 
Distributors you can be put in touch with the Revere 
Technical Advisory Service, which will cooperate 
with you on matters concerning the selection and 
fabrication of the Revere Metals. Our distributors, 
and those of every other manufacturer, render many 
essential services, both to those to whom they sell, 
and to those from whom they buy. The distributor 
system as it operates in the United States arose in 
response to the need for it. Today it fulfills that 
need more effectively than ever before. 





REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 Ves oe 
Executive Offices: Ves x 


230 Park Avenue, New York 17, N. Y. 
SEE ‘“‘MEET THE PRESS’’ ON NBC, TELEVISION EVERY SUNDAY 
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‘‘Let’s Get in the Scrap’ Drive Gets Results 


With the steel industry operating 
above rated capacity, the demand for 
scrap steel has increased to the point 
of becoming a national emergency. 
Lyon Metal Products, Inc., Aurora, 
[ll., responded to the call with an 
intensified scrap collection drive that 
got results almost immediately. 

Lyon's scrap drive had two pur- 
poses. First of all, the company want- 
ed to get all of its employees behind 
the drive, so that they would collect 
every pound of scrap that could be 
found around their homes. Secondly, 
Lyon wanted to put the company it- 
self into the steel industry's effort. 
The plants were combed over_care- 
fully to dig up every pound of scrap, 
over and above the daily production 
5¢ rap. 

A committee was set up to push the 
drive. The chairman was the manager 
of production. The other departments 
represented included Advertising and 
Promotion, Personnel and plant super- 
intendents. 

Chis committee took over the pro- 
motion program. The first news the 
employees got of the drive was an 
insert that went into every pay en- 
velope. This was followed up shortly 
with an announcement of the drive 
and a description of its objectives in 
4company newspaper. A letter from 
the company president to all the ex 
ecutives, department heads and fore- 
men instructed them to pass the story 
on personally to all their personnel. 
A two-color letter, together with a 
card to be turned in to Personnel in- 
dicating how much scrap they had 
available, was mailed directly to each 
employee. Signs were placed over all 

inces, the town radio made an. 
ocements, and new bulletins were 
p on bulletin boards periodically 
umber of stories were also given 
to the Aurora newspaper. The 
stunt was a sound truck at the 

gates, with girls passing out 
Ss to all employees. 

he campaign began to get results 

in a day and a half after its start. 
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In that time, over 20% of the em- 
ployees turned in cards indicating they 
had scrap available. Over 80,000 Ib 
of scrap were credited to Lyon em- 
ployees, and there is more to come. 
There was one more important 
angle to the campaign. The news- 
paper and radio publicity prompted 
over 50 citizens of Aurora to call and 


inquire how they could participate in 
the drive and arrange for calls at their 
houses to pick up scrap. One old lady 
came to the house of an employee with 
a heavy Civil War sword to add to 
the Lyon drive. A cemetery phoned 
Lyon and asked that a scrap truck 
make a call. The pickup was 3200 
lb, including an old casket. 
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A company supervisor talks over Lyon Metal Products’ scrap drive with a local scrap 


dealer. Big promotion payed off for Lyon. 





G-M Experimental Model Points to Automobile Materials of the Future 


The experimental automobile Le 
Sabre, built by General Motors’ 
Styling Dept. and operated as a 
laboratory on wheels, contains some 
interesting departures in materials. 
Le Sabre has an aluminum alloy skin, 
a floor of aluminum sandwich ma- 
terial, a box-type frame of chromium- 
molybdenum steel, an aluminum. ra- 
diator, a cast magnesium deck lid, 
rubber torsion-type front suspension, 


a cast magnesium fender valance, and 
a cast magnesium lock pillar. 
Admittedly, the car is not being 
considered as a production model 
It must be remembered, however, 
that many of the features first tried 
in General Motors’ 1938 expert- 
mental car later became standard in 
the industry. The automotive indus- 
try won't switch to aluminum sheet 


(Continued on page 10) 

















for bodies, magnesium castings for 
ornamental and structural members, 
sandwich floor, and other innovations 
in the near future, but it would be 
surprising if the industry didn’t give 


increased 


consideration to  light- 


weight construction, with some of 
these materials finding increasing use 


in automobiles. 

Aircraft, trucks and busses, where 
weight saving pays big dividends, 
have led the way, and the passenger 
car will follow as soon as the eco- 
nomics of materials, and the demands 


of the car-buying public, shall de- 


mand it. 





Metal Finishing Papers Presented at the Electroplaters’ Society Meeting 


The American Electroplaters’ So- 


ciety Convention in Buffalo, July 30 
to Aug. 2, heard a number of papers 
on metal finishing. Most of the dis- 
cussion centered on electroplating, of 
course, but the outside topics discussed 
included metal cleaning, phosphate 
coatings for metals, and soluble rust 
preventatives, 


Electroplating zinc-base die castings 


was covered thoroughly. The require- 
ments of these castings for successful 
electroplating was discussed by Gien- 
wood J. Beckwith, of Metallon Prod- 
ucts, Inc., Los Angeles. It was pointed 


out that die castings suitable for elec- 
troplating can only be produced with 
due regard to the design of the part, 
the design of the die, the foundry 
casting technique, and the composi- 
tion of the zinc alloy. The effects of 
each of these factors and the pre- 
cautions that must be followed were 
explained. 

The preparation of the castings for 
electroplating was described by Earl 
W. Arnold, of L. H. Butcher Co., 
Los Angeles. The precleaning, elec- 
trolytic cleaning and the acid dip or 
etch was explained. M. R. Caldwell, 
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of the Doehler-Jarvis Corp., Grang 
Rapids, Mich., presented a paper on 
the mechanical finishing of die cast. 
ings prior to electroplating. He Point: 
ed out the necessity for such finishing 
and covered the methods that are em. 
ployed, with the procedures and toler. 
ances used with each. The actual elec. 
troplating of zinc-base die castin 
was discussed by Chester G. Borlet, of 
United Chromium, Los Angeles. The 
controls necessary to meet specifica. 
tions were described, and the solution 
variables and the external variables 
were discussed. 

Research work on metal cleaning 
was the subject of two other papers, 
H. B. Lindford and E. B. Saubestre, 
of Columbia University, described a 
special specimen and a new procedure 
for evaluating tests for degreasing 
processes. The new technique is 
claimed to be more sensitive than 
previous tests. E. T, Candee, of The 
Lea Manufacturing Co., Waterbury, 
Conn., described the research now 
being done by the Society on metal 
cleaning. He gave the reasons behin¢ 
choosing the problem of finding test- 
ing methods for evaluating the clean- 
liness of surfaces. 

Arnold W. Ackerman, of the F. E. 
Anderson Oil Co., Portland, Conn., 
presented a paper on rust preventa- 
tives. He discussed the types of these 
materials that are available, classify- 
ing as a rust preventive any metal 
finish that is easily removable with a 
cheap solvent. The surface prepara- 
tion and the factors governing the 
choice of a rust preventative were dis- 
cussed and the methods used to test 
the coatings were described. 

The possibilities and problems of 
organic coatings in metal finishing 
were the subject of a paper by Donald 
R. Meserve, United Chromium, Inc., 
Carteret, N. J. The use of clear lac- 
quers or synthetics to supplement 
metallic finishes was stressed. Particu- 
lar attention was pa'd. to the acrylic 
alkyd - urea - formaldehyde and the 
melazune - formaldehyde - alkyd resin 
combinations. 

Phosphate coatings, chromate treat- 
ments and black oxide coatings for 
metals were discussed in other papets. 
Alfred Douty, of the American Chem- 
ical Paint Co., Ambler, Pa., described 
the types of commercial phosphate 
coatings and compared the applica- 
tions of electrodeposits to those of 
phosphate coatings. Chromate treat: 
ments and their applications were 
catalogued by Charles W. Ostrander, 
Allied Research Products, Inc., Baltt- 


(Continued on page 13) 
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Production for Defense Is Theme of 1951 Metals Show 


The 33rd National Metal Congress 
and Exposition will be held simul- 
sscsoudll with the 1st World Metal- 
lurgical Congress during the week 
of Oct. 13 to 19 in Detroit. The 
technical meetings will be held at the 
following places: American Society 
for Metals—Hotel Statler; American 
Welding Society—Book-Cadillac Ho- 
tel; Institute of Metals Div., Ameri- 
can Institute of Mining and Metal- 
lurgical Engineers — Detroit-Leland 
Hotel; Society for Non-Destructive 
Testing—Hotel Detroiter; World 
Metallurgical Congress—Hotel Tul- 
ler; National Metal Exposition— 
Michigan State Fair Grounds. The 
purpose of the Congress is “to bring 
together the experience, the knowl- 
edge and the means for a more effec- 
tive use of metals through engineer- 
ing and, through conservation and 
substitution, to insure an adequate 
supply of materials and material com- 
binations for the strengthening of 
defense and the preservation of our 
security.” 

Approximately 350 nationally 
known firms engaged in either the 
production of metals, the treatment 
of metals, their fabrication, or in 
rendering services to all of these will 
exhibit (see page 15 for “List of 
Exhibitors’’). The exhibit space will 
include 286,886 sq ft of floor space 

6l/4 acres. In addition, thousands 
of square feet of floor space will be 
utilized for special meetings, forums, 
lectures and other activities of the 
National Metal Congress, the Na- 
tional Metal Exposition and the 
World Metallurgical Congress. 


Technical Sessions 


The four sponsoring Societies, 
through their scheduled seminars, 
lecture sessions and meetings on tech- 
nical subjects pertaining to metals 
production, treating and processing, 
will provide the National Congress, 
National Exposition and the World 
Metallurgical Congress visitors with 
daily opportunity to hear vital tech- 
nical subjects discussed and analyzed 
by some of the world’s leading engi- 
neers and teachers. The American 
Society for Metals and the American 
¥ elding Society will hold morning, 
atternoon =and evening sessions 
throughout the week of the Congress 
and Exposition. The Institute of 
Metals Div. of the American Insti- 
tute of Mining and Metallurgical 
Engineers will hold daily and eve- 
ning sessions Monday through Wed- 
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Walter E. Jominy, ASM President, Dr. James T. MacKenzie (right), Thomas G. Digges and 
Ralph L. Wilson (standing) plan for World Metallurgical Congress. 


nesday. The Society for Non-De- 
structive Testing will hold sessions 
four days of the Congress week. 

The ASM will hold a seminar on 
metal interfaces, with sessions de- 
voted to theoretical considerations, 
interface energies, movements of in- 
terfaces, and the effects of interfaces. 
The ASM educational lectures will 
cover residual stress measurements 
and the oe of heat treatment. 
The ASM technical papers will be 
presented in sessions on constitu- 
tional diagrams, melting and refin- 
ing, diffusion, high temperature 
alloys, mechanical metallurgy, embrit- 
tlement, high temperature phases, 
heat treatment, physical metallurgy. 

The technical papers of the 
American Welding Society will be 
presented in sessions covering struc- 
tural welding, resistance welding, 
weldability, nonferrous welding, ship 
structure, arc welding, hard facing 
and flame hardening, pressure ves- 
sels, production wiiing. gas cutting, 
welding and brazing, stainless steel, 
metallizing and inert-arc welding. 

The Society for Non-Destructive 
Testing will hold sessions on mag- 
netic particle inspection methods, 
radiographic inspection, testing of jet 
engine parts, and of ordnance ma- 
terial. 

The Institute of Metals Div. of the 
AIME will sponsor sessions on grain 
growth and recrystallization, alloy 
systems, transformations, light metals 


and creep, in addition to two semi- 
nars on dislocations in metals. 


Awards 


Presentation of three top awards 
will be a feature of the annual din- 
ner of the American Society for 
Metals, to be held on Thursday, Oct. 
18th at the Hotel Statler. The 
Sauveur Achievement Award, estab- 
lished by the American Society for 
Metals in 1934, will be presented 
in 1951 to Dr. Robert F. Mehl, the 
Department of Metallurgy, Carnegie 
Institute of Technology, Pittsburgh, 
Pa. The purpose of this award is to 
recognize pioneering metallurgical 
achievements which have stimulated 
organized work along similar lines 
to such an extent that a marked 
basic advance has been made in 
metallurgical knowledge. Dr. Paul D. 
Merica, Executive Vice President, 
The International Nickel Co., Inc., 
New York, is the 1951 recipient of 
the American Society for Metais 
Gold Medal, recognizing outstandiny 
metallurgical knowledge and excep 
tional ability in the diagnosis and 
solution of diversified metallurgical 
problems. The 1951 ASM Medal for 
the Advancement of Research wiil 
go to Gwilym A. Price, President, 
Westinghouse Electric Corp. 





For ‘‘List of Exhibitors,’’ turn 
to page 15 
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HOW TO TURN SCRAP INTO MONEY 
with an organized dormant scrap round-up 
in your plant: 


1. Appoint a top executive with authority to 
make decisions to head the salvage drive. 


2. Organize a Salvage Committee and in- 
clude a member from every department. 


3. Survey and resurvey your plant for untapped 
sources of dormant scrap. Encourage your 
employees to look for miscellaneous scrap 
and report it to the committee. 


4. Sell your entire organization on the need 
to scrap unusable material and equipment. 


5. Prepare a complete inventory of idle ma- 
terial and equipment. Tag everything not 
in use. 


6. Start it back to the steel mills by selling it 
to your regular scrap dealer. 


7. KEEP AT IT! 


*DORMANT SCRAP is any obsolete, broken or worn- 
out and irreparable machinery, tools, equipment, dies, 
jigs or fixtures, etc., that may encumber your premises. 











YOUR SCRAP 
THIS MONTH 


Despite ... and because of... the continued high 
rate of steel production, the steel industry is on a 
hand-to-mouth basis in its receipts of purchased 
scrap ... essential to production! Mills that normally 
inventory a 60 day supply of scrap, are now main- 
taining high production with less than a week's sup- 
ply on hand. That the effect of winter on transport fa- 





cilities could quickly exhaust these dangerously meager 
scrap inventories. ..and thus force a cut in steel pro- 
duction. . . is obvious. Help assure an uninterrupted 
steel supply by rounding up and selling your dor- 


mant scrap* to your regular scrap dealer this mon! 









< . > INLAND 
STEEL COMPANY 


38 South Dearborn Street ° Chicago 3, Illinois 
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News Digest 


Metal Finishing Papers 
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continued from page 10 


more, Md. Black oxide coatings, their 
purposes, the metals they are applied 
to. their advantages and their limita- 
tions were covered in a paper by 
Walter R. Meyer, of Enthone, Inc., 
New Haven, Conn. 


Hot-Hardness Tester Designed by 
Bureau of Standards 


A microhardness tester for mea- 
suring the hardness of electrodepos- 
its at elevated temperatures has been 
developed by Dr. Abner Brenner of 
the National Bureau of Standards. 
The new apparatus is based on the 
diamond-indentation method now 
used to measure the high-temperature 
hardness of bulk metals. However, 
because of the relative thinness of 
electroplated coatings and their soft- 
ness at high temperatures, the device 
has been especially designed to make 
indentations of microscopic depth 
under very low loads. Other advan- 
tages over previous instruments 
should also make the tester of value 
for determining the hot-hardness of 
bulk metals; in particular, it is ex- 
pected to find important application 
in studies of the properties of new 
types of high-temperature alloys. 

In adapting microhardness testing 
to high temperatures, it was necessary 
to use a closed system with an inert 
atmosphere in order to prevent oxi- 
dation of the specimen. Otherwise, 
the diamond indenter would have to 
indent a considerable thickness of 
oxide film before reaching the elec- 
trodeposited coating. Also, oxidation 
curring after a microindentation 
had been made would tend to obliter- 
ite the impression. Another problem 
involves the indenter shaft. In order 

lat a light load may be applied ac- 

itely, the shaft carrying the in- 
nter must move in a bearing with 

y little friction. Yet the clearance 

veen the rod and the bearing 

ist be very small to prevent the 
ntrance of air. 

Uhese problems were met by using 

the tester an inert atmosphere 

(Continued on page 184) 
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where HARD RUBBER is right... 
use it! 
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ACE MOLDED PARTS 
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American Hard Rubber Company 
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Because ACE hard rubber is completely unaffected 
by most chemicals and doesn’t object to water in the 
least, it’s ideal for parts like this rayon candle filter. 

One of the strongest plastics (tensile up to 10,000 
psi.), ACE hard rubber is good for tough jobs, too. 
Easy to machine (the threads above, for example), 
easily polished (like your faithful ACE comb), it does 
a better job at lower cost in thousands of parts from 
bearings to magneto parts and water meter pistons. 
We can mold it for you, extrude plain and fancy 
shapes, supply sheets for punched parts, line or 
cover metal with it, and even make large, intricate 
parts by hand-wrapping. 

Ask for valuable design Handbook on ACE Hard 
Rubber and Plastics. 





93 WORTH STREET NEW YORK 13, WN. Y¥. 





SEE SILVALOY WORKING EX- 
HIBIT BOOTH G-240 DETROIT 
METAL SHOW OCTOBER 15- 
19th! AT MICHIGAN STATE 
FAIR GROUNDS — DETROIT 


1E AMERICAN PLATINUM WORKS, INC. NOTE: IF EXTRA COPIES ARE DESIRED FOR BRAZING PERS 


31 New Jersey Railroad Avenue Newark 5, New Jersey PLEASE SEND REQUEST ON COMPANY LETTERHE# 
ntlemen: Please send me a copy of “A COMPLETE GUIDE 

TO SUCCESSFUL SILVER BRAZING.” | understand 

this will be sent without cost or obligation. Dept. MM 


AME... 
MPANY 
\DRESS 








+22 


PERS 
HEAD 





The parts enlarged in the illustration above are a drive 
gear, a shaft, and panels used in the many types of 
Superior Electric Company Powerstats. 

These parts have one characteristic in common. They 
are all made from Synthane, a laminated plastic. 

Superior selected Synthane for its combination of prop- 
erties. Synthane is dielectrically and mechanically strong, 
easy to machine, and is attractive in appearance. The 
panels are easily printed at a saving over engraving 
cost; the gear is silent. 

\ Powerstat is a manager of moods. Installed in the light- 
ing systems of theatres, salons, banks, and other places 
of business and recreation, a Powerstat controls the inten- 


PLASTICS WHERE PLASTICS BELONG 
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How to manage moods—electrically 


sity and blending of light to help create any mood from 
the spectacular to the subdued, from reverence to revelry. 

Synthane is made in many grades, each particularly 
desirable for some electrical, chemical or mechanical pur- 
pose. Yet each grade possesses a combination of other valu- 
able characteristics. Light weight, mechanical strength, 
resistance to moisture, corrosion and abrasion, high di- 
electric strength, low power factor, dimensional stability 
under a variety of conditions, and ease of fabrication are 
just a few of them. 

Should these properties of Synthane suggest a possible 
application to you, write for more information. Synthane 
Corporation, 23 River Road, Oaks, Pennsylvania. 
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Manufacturers of laminated plastics 
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MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 
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Examples of small parts produced accurately and economically on Swiss screw machines. 
Tapers on some parts generated on cutoff end to eliminate secondary machining operations. 


Courtesy Newtown Mfg. Co., Newtown, Conn. 


(samples enlarged 35%) 


Taper Generated to Eliminate 
Secondary Machining Operation 


Parts such as firing pins for fuses or 
electronic terminals with tapered points 
on one end, as well as operations on the 
opposite end, are often completed in 
the primary operation on Swiss screw 
machines. This is accomplished by gen- 
erating the point on the cutoff end. 
Previously, this part was completed in 
a secondary operation. 

In generating a taper, a single-point 
tool is used. The stock feed cam and 
the tool feed cam are synchronized to 
produce the required angle. Since the 
pressure of the single-point tool is al- 
most negligible when compared to a 
broad-forming tool, distortion of the 
part is thereby reduced to a minimum, 
if not completely eliminated, and 
smoother finishes are obtained. 
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Unleaded Brass Used 


The part 
ner is a good example of such work. 
It is made from high brass rod (65% 


in the lower right cor- 


copper, 35% zinc) drawn to a spring 
temper. Without lead this alloy is gen- 
erally not used in screw machines as 
the chip is long and stringy. However, 
the alloy and temper was used to ob- 
tain higher tensile strength and greater 
wearing qualities. 

The overall length is .900 in. with 
one diameter .135 x 3/ 16 long, another 
.120 x 2 and the tapered diameter 
.065 x 7/32. A .090 drilled hole is put 
in the .135 diameter. 


Drill Edges Rounded Over 


The cutting edges of the drill were 











rounded over to produce a negative 
rake, thus causing the chip to come out 
in a long, unbroken curl. In this way 
clogging by chips was eliminated and 
drill breakage reduced. 

In rounding over the cutting edge of 
the small spiral drills, it was found that 
a diamond wheel produced a finer fin. 
ish which decreased the friction and 
also produced a cleaner hole. Care 
must be taken to prevent burring of 
the cutting edge. 

Carbide tools were used on all the 
parts and only standard twist drills 
were used rather than the flat gun dril! 

The cutting compound used was a 
heavy sulfur-base oil. The work dis- 
colored but tarnish was removed by 
dipping. 

The difficulty of centering accurate- 
ly prior to drilling was overcome by 
using a fixed cutting tool from the over- 
head post. By accurately turning the 
center, the possibility of the drill walk- 
ing and breaking was considerably re- 
duced. 

A spindle speed of 10,000 rpm was 
used with a feed of about 0.0009. For 
a better finish the feed can be reduced 
to around 0.0005. 


Double Feed-Out Utilized 


The length of the part in the center 
of the illustration theoretically was too 
great for the machine which matches 
the diameter of 5/32. However, by 
feeding twice without cutting off and 
supporting the work from the turret, 
it was possible to turn the three diam- 
eters, then cut off. 

In cutting either leaded or unleaded 
copper-base alloys, no top rake was 
used and the clearance angles were be- 
tween 5 and 10 degrees. High finishes 


were obtained by slightly breaking the 
edge of the cutting tools. 

For information on the cutting char- 
acteristics of various alloys and inior- 
mation on machining them, write on 
company letterhead for Bridgeport 


Brass “Technical Handbook.” If addi- 
tional help is needed, contact our ! ab- 
oratory. (7281) 
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Materials Engineering Plays Important Role 


in Development of P& WA Jet Engines 


—MATERIALS ENGINEERING IN ACTION 


The development and production 
of a turbojet aircraft engine is a 
large and highly complex job. One 
of the most important parts of this 
job is selecting the great variety of 
engineering materials, parts and 
forms out of which the engine is 


made. In addition, testing the ma- 
terials and selecting the processing 
methods best suited are vital to the 
efficient production and dependable 
performance of the engine. 

Today the most powerful turbo- 
jet engine being delivered to the 


The J-48 Turbo-Wasp, most powerful jet engine being delivered to U. S. military services. 


















































































































U. S. military services by an Ameri- 
can manufacturer is the Pratt & 
Whitney Aircraft J-48 Turbo-Wasp. 
About 23,000 parts make up the 
engine, and more than 12,000 special 
tools are required for its production. 
Before an engine such as this can 
be put into full-scale production 
many thousands of hours of engi- 
neering work are required. A large 
share of the engineering task in- 
volves materials engineering in one 
way or another. After the engine is 
designed and the stresses and service 
requirements set up, it is the job of 
the materials engineering department 
to select the materials that will meet 
the imposed requirements. The num- 
ber of ferrous and nonferrous metals, 
nonmetallics, parts and forms, and 
finishes going into a turbojet often 
totals close to two hundred. 


Another important phase of the 
engineering work is that of the de- 
velopment engineers. Their job is to 
thoroughly test the early prototypes 
of the engine and determine what 
improvements in performance can be 
gained by changes in engineering 
materials, design details, and acces- 
sories. In addition, they continue to 
search for better and more economi- 
cal processing methods. Thus, a large 
part of the. development engineering 
job on jet engines is concerned with 
material problems. 


On the following pages the engi- 
neering materials that go into the 
making of the J-42 turbojet are 
listed, along with a brief description 
of some of the materials processing 
methods. This jet is of somewhat 
lower power than the J-48, but simi- 
lar in ‘poe configurations. 
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Selecting the Engineering Materials 


At least 150 different types of engineering materials go into the 
making of the Turbo-Wasp jet engine pictured below. This in- 
cludes 60 irons and steels, 29 nonferrous metals, 10 nonmetallic 
materials, 35 parts and forms, and 23 coatings and finishes. All 
these are selected and detailed specifications written by materials 
engineering department. See detailed breakdown below. 





COMBUSTION CHAMBER INLET DUCT 
COMPRESSOR REAR CASE . 
CENTER BEARING 


F STARTER OR GENERATOR DRIVE 
AIR INLET SCREEN SUPPORTS — 
AIR INLET GUIDE VANES - 
FRONT BEARING - 






ACCESSORY CASE 


























Oll PUMP 





Ol SUMP — ‘ 
FUEL NOZZLE 
COMPRESSOR 

Irons and Steels 3 plastics 
26 stainless and heat resistant steels 1 ceramic 
16 carbon steels 
14 low alloy-high strength steels Parts and Forms 

2 high alloy steels 14 machine screw parts 

1 low alloy steel 5 types of springs 


1 high strength gray cast iron 


Nonferrous Metals 


19 aluminum and aluminum alloys 
5 magnesium and magnesium alloys 
2 brasses 
3 bronzes 


Nonmetallic Materials 


6 rubbers—synthetic and natural 


4 sand castings 

2 stampings 

2 precision castings 

2 spinnings 

2 molded plastic parts 
1 die casting 

1 metal powder part 
1 aluminum extrusion 
1 deep drawn part 
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TURBINE CASE EXHAUST CONE 


COOLING AIR MANIFOLD 
COMBUSTION CHAMBER LINER 
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Coatings and Finishes 


Sprayed aluminum 

Anodized coating 

Chrome pickle protective coating for 
magnesium 

Plated finishes—cadmium, tin, cop- 
per, silver, lead, indium, nickel, 
chromium 

Buffing and polishing treatments 

Corrosion preventive coatings—n 
dium film, thin film, high flash 
slush, heavy plastic, light plastic, 
bearing compound 


Organic Finishes—primers, ename 
corrosion preventive varnish, hig’ 
temperature aluminum paint 
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Selecting Methods to Process the Materials 


interrelated with materials selection is the task of determin- 
ing methods by which the materials can be most efficiently pro- 
cessed into their final form. Among the important processing 
methods involved in jet engine production are heat treating, 
joining, and finishing and cleaning. 


Joining Methods 


Besides the use of a variety of 
mechanical fasteners, considerable 
amounts of welding are needed to 
fabricate Pratt & Whitney Aircraft 
turbojets. intehaanvieaad arc weld- 
ing is extensively used as well as 
seam and spot resistance welding. 
Other joining practices include cop- 
per and silver brazing, and electric 
(soldering iron) and gas soldering. 
Shown here is the steel tip of the 
tail cone in the exhaust duct being 
welded by the inert-gas-shielded arc 
method. 








Heat Treating Operations 


Heat treating plays a vital role in 
achieving the exacting end service 
properties required of turbo-jet en- 
gine parts. At least 25 different heat 
treating operations are required, in- 
olving practically all the common 
‘ypes of heat treating equipment. 
ome of the typical treatments in- 
lude hardening low alloy steels, high 

"y steels and carburizing grades; 
uburizing to case depths of 0.015 

0.30, 0.025 to 0.040, and 0.40 

0.055 in.; nitriding to case depths 

0.010 to 0.015; tempering; an- 

aling; stress relieving. In addition, 
old treatments are used for shrink 
itting and tempering operations. 
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Finishing and Cleaning Methods 


The finishing and cleaning meth- 
ods used on the Turbo-Wasp jet 
engines are closely related to the 
coatings and finishes already listed 
under engineering materials. The list 
of finishing and cleaning operations 
include (1) shot peening by air 
pressure and centrifugal force; (2) 
anodizing; (3) polishing by at least 
six different methods to remove 
burrs, heat treat scale, excess weld 
metal and for smoothness and color; 
(4) plating using still tank, semi- 
automatic and barrel methods; (5) 
immersion chemical treatments; and 
(6) mechanical deburring by tum- 
bling for descaling after grinding, 
after honing, and general deburring 
purposes. 
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New 

Forming Methods 
Expand Use of 
Polyethylene 


Plastics 


by KENNETH ROSE, 
Western Editor, Materials & Methods 


A modified casting pro- 
cedure, a new joining 
method and means of 
applying coatings now 
permit wider utilization 
of the polyethylenes’ val- 
vable properties, which 
include high chemical 
resistance and good heat 
resistance and dimen- 
sional stability at 
elevated temperatures. 
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@ THOSE PLASTICS COMPOSITIONS 
called polyethylenes possess many 
properties that make them valuable 
to industry for a wide variety of uses. 
Some of these are very high chemical 
resistance, good heat stability, and 
good dimensional stability at elevated 
temperatures until very close to the 
melting point. These properties, 
while valuable from the application 
standpoint, impose several limita- 
tions as to methods of use. The high 
chemical resistance, for example, 
makes it impossible to apply the 
polymer to base materials by solu- 
tion methods, as the plastic is in- 
soluble in all the commercial solvents 
at room temperatures. The same 
factor interferes with the bonding of 
the polyethylenes by solvent methods. 

New forming methods have been 
developed that utilize the properties 
of these plastics in a modified cast- 
ing procedure, a joining method, and 


a means of applying coatings. T) 
three aithike’ oo Be use ot the 
orm break in viscosity of the poly. 
ethylenes as the temperature reaches 
a critical value, and its excellent re. 
sistance to deterioration by heat. A 
result of the use of these new meth. 
ods is that the rg pe possibilities 
of plastics, and of the polyethylenes 
in particular, have been greatly ex. 
panded. While the > aN are 
different, they are all dependent upon 
these special properties of the poly- 
ethylenes. Several of them seem to 
hold possibilities for other plastics 
families that to some degree ap. 
er the polyethylenes in their 
havior when heated. 

The casting procedure, which has 
been called spin casting, resembles 
centrifugal casting of metals in per- 
manent molds, and in its essence is 
simply the swirling of the highly 
fluid plastics material in a revolving 





Welding polyethylene molded flanges onto polyethylene piping. (All photos courfes) 
American Agile Corp.) 
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metal mold. It overcomes some of 
the size and shape limitations of 
molding in presses. 

The joining method is a means for 
producing a true fusion weld in 
slastics, and consists of directing a 
jet of heated gas at the location to 
be joined, using a rod of the same 
material as filler. The coating method 
is a flame spraying process that 
closely follows the method used for 
spraying of molten metal in metal- 
lizing. The molten plastic is carried 
as a spray through a special gun and 
is deposited onto the metal surface 
that is to be coated. 

All processes are the outgrowth of 
work done in England and Germany 
shortly before and during the war. 
Wartime developments in Germany 
were studied by technical observers 
immediately after the end of the 
fighting, and the method of fusion 
welding of plastics used there was 
afterwards improved and expanded 
by research here and in England. 
Four American companies are now 
promoting the processes, or equip- 
ment using them. 


Casting Method 


In the spin casting process the 
molds, of special alloy, are usually 
used horizontally. They are most 
commonly simple tubes or cylinders. 
The granular polyethylene is fed into 
the tube, which is heated to about 
150 to 500 F to fuse the plastics 
material. The tube is rotated at mod- 
erate speed, and then cools to permit 
the polyethylene to solidify. The 
piece is then stripped from the mold. 

The wall thickness developed by 
this forming method is quite uni- 
form. It depends upon the diameter 
of the piece, and can vary from 
about 14 in. to about 4 in. At 
present, outside diameters of spin 
cast pieces range from about 234 in. 
to about 22 in. 

By this process cylindrical pieces 
of large diameter or long length can 
be produced economically. Tubing 
tor the chemical industry, body cyl- 
inders for large acid carboys, and 
similar items have been the principa! 
products. The carboys are made by 

isting the body cylinder and weld- 
tops and bottoms, molded in 
nventional manner, to the cylin- 

Ss. As the material is highly 

sistant to most chemicals, including 

irofluoric acid, the production of 
ping and containers for the chemi- 

| industry is expected to be an im- 
tant outlet for polyethylenes. 


ilves can be fabricated of the 
astic and welded into the piping These valves are made of molded polyethylene sections assembled by hot welding. 





Assortment of cast polyethylene tubing ranging from 21'/, in. to 22 in. in dia. On left are 
examples of heavy wall thickness tubing which can be produced. 





This bleach tank manhole cover, 24 in. in dia., was fabricated entirely by welding using a 
combination of polyethylene sheet, tubing and molded parts. 
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systems, and bends, tees and other 
standard pipe forms can be produced 
also, thus thon a complete pip- 
ing unit of high corrosion resistance. 


Welding Process 


The welding process referred to is 
another of the new forming methods. 
It somewhat resembles the familiar 
gas welding methods for metals, ex- 
cept that in the process for plastics 
the materials are not heated by direct 
contact with the gas flame. . Instead, 
the torch becomes a heat exchanger 
in which the combustible gases heat 
inert gases, and the latter are blown 
through a directing nozzle onto a 
small area of the work. The inert 
gases can also be heated electrically. 
A rod of polyethylene is used as 
filler in the same manner as filler 
rod is used in welding metals. 

The welding gun consists of a 
heating chamber through which a 
coil of tubing, usually of stainless 
steel, carries the inert gas to a 
nozzle which directs it upon the 
work. The inert gas, usually nitro- 





Section of fabricated polyethylene duct line, 


about 10 by 14 in. in cross-section. 


Close-up of actual welding operation on 
butt-weld of polyethylene sheeting. 


gen, is supplied to the gun through 
a smal] hose from a supply tank, and 
the combustible gas, usually acety- 
lene, is supplied to the heating cham- 
ber around the coils in the samc 
way. The electrically heated gun has 
resistance coils in the heating cham- 
ber, and operates from 110-volt d.c. 
or a.c. supply. The inert gas can be 
carbon dioxide, and the combustible 
gas can be a mixture of coal gas 
and oxygen, propane gas and air, 
etc. 

In using the torch, the rate of flow 
of the inert gas must be so adjusted 
that it will heat the work at the 
weld zone to about 400 F. Heavy 
workpieces will require a greater 
flow of gas than light sections, but 
the flow will usually fall between 
10 and 50 cu ft per hr. Various 
sizes of nozzles are available also. 
The temperature of the inert gas 
must be about 100 to 150 F higher 
at the nozzle to maintain the required 
400 F at the work surface. The 
nozzle should be about 1g in. from 
the work. 

Butt, lap or fillet welds can be 










Fabricated rigid polyethylene safety jugs. 


made with the equipment. The 
should be grooved for butt welds, a 
would be done with metal. Fille, 
rods should be round stock, and 
about 14 in. in dia. The weld may 
be completed in one pass, or several 
passes may be required with heavy 
work. Welding speed will be of the 
order of 3 to 10 im. per min. A 
properly made weld will show , 
strength equal to that of the sheet 
stock, though fillet welds, in which 
the molten plastics material does not 
penetrate the entire abutting area, 
will usually be weaker. 

The welding process makes pos. 
sible the fabrication of plastics pieces 
too large or too irregular to be 
molded, using sheet stock and other 
formed pieces just as in producing 
weldments in metals. Large carboys 
for acid storage can be made from 
sheet stock by rolling the heat 
softened sheets into cylinders and 
welding the longitudinal seams, then 
welding in molded tops and bottoms 
Acid buckets, fume hoods, piping 
systems, etc., are typical of welded 
pieces now being produced. 


work 











Flame Spraying 


The third method for using molten 
polyethylene is a process for spray- 
ing the fluid plastics material onto 
a preheated metal surface, providing 
a coating of high corrosion resistance 
and good bond strength. A spray 
torch is used, with acetylene the pre- 
ferred combustible gas. The poly- 
ethylene is supplied as a — 
which sifts through a funnel-shaped 
hopper vibrated by an air-driven de- 
vice and is carried on a stream of 
air to the gun. Here it is carried into 
the flame for an instant, and with 
the flame to the preheated metal 
surface. 

In preparation for the spraying 
operation, the metal surface is first 
cleaned of all dirt and grease, all 
scale is removed, and the metal is 
uniformly roughened. Small areas 
can be roughened with an emery 
disk, but larger surfaces are best pre- 
pared by shotblasting or sandblasting. 
Preheating can be done with the 
spray gun by adjusting it to produce 
a neutral flame about 3 in. long, or 
the pieces can be heated in an oven. 


Section of polyethylene pipe line assembly showing flanged connections. Piping shown is cast tubing, flanges are molded, and welded to 


The work area, or target, should be 


heated to about 400 F. If a large 
surface is to be spray coated, about 
8 to 10 “4 ft should be preheated 
at a time, if a second gun is available 
to prevent too-rapid cooling; other- 
wise, only about 1 sq ft can be pre- 
heated. With metals of thicknesses 
up to about 3/16 in., preheating can 
be done with the spray torch. 

For spraying, the amount of air 
fed to the flame during preheating 
is reduced by closing the bypass in 
the gun, which action also sets up a 
suction and starts pulling powdered 
polyethylene into the gun. The length 
of the flame is increased to about 
24 in., but the flame is much cooler 
than the short flame used for pre- 
heating. The powder is partially 
melted during its passage through 
the flame, and fusion is completed as 
it strikes the hot target. The passes 
should be about 2 in. wide, and 
should overlap slightly. Passes can 
be made either horizontally or verti- 
cally. About 1/16 to 3/32 in. of 
coating can be deposited in one pass. 

Sprayed tanks are being used in 
the food industries, and especially by 
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Welded polyethylene pipe fittings for incorporation into pipeline assemblies. 


piping. Bends are welded. 





breweries, where fermentation vats 
may be polyethylene coated. In the 
textile industry, acid tanks have been 
spray coated with the polymer. A 
tank car lined with sprayed oer. 
lene is now under test to determine 
whether its performance under all 
conditions will be satisfactory. Stor- 
age tanks and drums are other 
possibilities for spray lining. 

While these processes have been 
worked out successfully with poly- 
ethylene plastics, some of them may 
be suitable for use with other thermo- 
plastics. Welding by the method 
described has been used to some ex- 
tent with polyvinyl chloride, both 
plasticized and unplasticized. The 
method seems to promise good re- 
sults with the unplasticized material, 
but with the plasticized form the 
nature of the plasticizer may make 
results uncertain. Methyl methacryl- 
ate polymers have been welded by 
the hot gas technique, using com- 
pressed air as the inert gas, but this 
work is still in an experimental stage. 
Flame spraying has been attempted 
with tetrafluoroethylene, but results 
here are not yet conclusive. 











Copper-Base Die Castings Now More Widely Use, 


The recognized advantages of die cast parts, 

including close tolerances, elimination of 

machining, good surface finish, high by BEN JOHNSON and SIDNEY E. GREGOR), 
production rates and good physical properties, Pressco Casting and Manufacturing Corp. 

are attained by casting copper-base 

alloys in permanent molds. 








impaired. 

Going up the scale of melting 
points, the next structural metal is 
copper. Attempts have been made io 
adapt the use of permanent molds to 
copper-base alloys, but only a few 
companies have found means to make 
the process commercially successful. 
Most companies report short die life 
and mechanical difficulties in the 
equipment when the pressure die 
casting of copper alloys has been 
tried experimentally, and have given 
up the method as uneconomical 
Gravity permanent mold casting has 
had limited success also. A few die 
casting plants have successful proc- 
esses in operation, and Pressco Cast: 
ing and Manufacturing Corp.s 
Chesterton, Ind., plant is one ot 
these. 

Casting copper-base alloys in per- 
manent molds offers the usual ad- 
vantages of die cast parts, in that 
they can be produced to close toler- 
ances in the original operation, with- 
out waste of meta! in machining of 
otherwise working to final form; sut- 
face finish is good enough to permit 
using as the piece comes from the 


i i ing of 
A selection of permanent mold castings made of brass and aluminum bronze. (All illustra- mold, without extensive cleaning 


tions courtesy Pressco Casting and Manufacturing Corp.). 


@ DIE CASTING -IS AN important 
high-production method for the low- 
melting metals zinc and aluminum, 
and for many of their alloys. Mag- 
nesium has come into this field in 
increasing amounts recently, and 
promises to become one of the stand- 
ard die casting materials. Zinc-base 
die casting alloys have melting points 
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refining; thinner sections can be cast 
in permanent molds; geo rate 
is high; and physical properties ©! 
of about 700 to 725 F, and the the metal are good. 


aluminum alloys will melt in the A disadvantage in the case 0 
neighborhood of 1100 F. Both of pressure die casting is the tendency 
these temperature ranges are such of the surface to show pinpoitl 
that chambers for molten metal and porosity, which detracts from the 
die casting machine parts in contact finish if the piece is chromium 


with the hot metal can be held at sone Also, there are fewer a!loys 
temperatures at which their hardness ing pressure die cast than are cast 
and strength will not be seriously in sand or permanent molds by 
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Semi-permanent mold aluminum bronze casting weighing 8 Ib (right) made using a sand 


core (left). 


y. Copper-based gravity die 
casting systems are not automatic as 
are the elaborately mechanized equip- 
ment used for most installations with 
zinc or aluminum die casting, or 
copper-base pressure die casting. But 
even with the simplified equipment 
used for gravity die casting a good 
rate of production is obtained. 


oravity 


Die Casting Alloys 


Cuprous alloys being pressure die 
cast at Pressco include a general 
purpose, and a silicon bronze, whose 
nominal compositions are given in 
the accompanying table. 

The general purpose brass is cast 
at about 1700 F, but can be used 
with the metal in a mushy state at 
1600 F. The silicon bronze possesses 
higher strength, and remains in a 
pasty state over a wide range of tem- 
peratures, which gives it preference 
when pieces of complicated form or 
when thin sections are to be cast. 
Casting can be done at temperatures 
between 1800 and 1650 F. depend- 
ing upon the characteristics of the 
piece to be made. 

In addition to the cuprous alloys 
used for pressure die casting, there 
aré several compositions that must 
b€ poured at higher temperatures, 
ese are used for gravity cast- 

permanent molds. These are 
luminum bronze, a manganese 

and a_ nickel-aluminum 

, whose nominal compositions 
Iso given in the accompanying 


‘he aluminum bronze is poured 
at temperatures near 2100 F. It finds 
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Above: Machined centrifugally cast alumi- 


num bronze bearings and ball retainers. 





application where higher physical 
properties are needed than could be 
obtained from the pressure die cast 
metals, where shock loads will be 
applied, or where corrosion will be 
severe. Manganese bronze is poured 
at about 1925 to 2000 F, and the 
nickel-aluminum bronze is poured at 
temperatures of the order of 2200 F. 

The difficulty of holding molten 
metals in metallic dies at these tem- 
peratures is shown in the range of 
die materials used. For the gravity 
die casting of yellow brass, the gen- 
eral purpose material, dies can be 
made of high test cast iron of the 
type known as Mechanite. For the 
metals poured at higher tempera- 
tures, tungsten die steels carrying 
about 13% of that alloying element 
are used, or alloy die steels of the 
nickel-chromium and tungsten heat 
resisting types. Even with special die 
materials, die life at the higher pour- 
ing temperatures is very short. 

The weight of the piece is an im- 
portant factor in die life. A heavy 
casting may permit the making of 
only about 10,000 pieces before the 
die must be discarded, whereas a 
light casting may have a run of 
25,000 pieces per die. The shape of 
the piece is important also. A rather 
solid piece will hold heat longer and 
will cause shortened die life. 

The surface of the die cavity is 
protected by a spray of Aquadag 
during pouring. The graphitic sus- 
pension helps to prevent sticking in 
the dies, and also lengthens die life 


Below: A group of permanent mold copper- 
base castings showing intricate shapes that 
can be produced in final form. 












































A centrifugal casting of aluminum bronze and a machined centrifugally cast bearing (fore- 
ground). 


by providing a layer between the 
poured metal and the walls of the 
die. 

Physical properties in the die-cast 
part are quite uniform throughout a 
run. Typical properties of the cop- 
per-base die casting alloys are given 
in the accompanying table. Physical 
properties of cuprous alloys cast in 
permanent molds by either gravity or 
pressure casting are generally higher 
than those of the same alloys cast 
in sand because of the chilling effect 
of the metal molds. Grain structure 


tends to be finer. The finish may be 
slightly rougher than that of pres- 
sure die castings of zinc or alumi- 
num, but it is still smooth enough to 
eliminate the need for machining on 
many surfaces, or to reduce the nec- 
essary allowance for machining. 
Tolerances must be somewhat 
larger than for aluminum and zinc 
die castings also; the tolerance on 
dimensions taken through the part- 
ing line should be about +0.010 in. 
for dimensions less than 3 in., but 
dimensions entirely within the cavity 


Composition and Strength Properties of Copper-Base Die Casting Alloys 



































| Ten. Yid. Elong., 
| Nominal Str., Str., %F in 
Alloy Composition, % Psi Psi 2 In. 
Pressure Die General purpose | Zinc, 40 50,000- | 35,000 12 
Casting brass Copper, 60 60,000 
Silicon bronze | Silicon, 1 75,000- ; 40,000 6-8 
| Zinc, 16 85,000 
Copper, 83 
Gravity Die Aluminum bronze | Aluminum, 10 80,000 | 36,000 17-26 
Casting Copper, 89 
| Iron, 1 
Manganese bronze Manganese, 1 75,000 | 30,000 20 
Aluminum, 2 (max) 
Iron, 2 (max 
Zinc, 37 
Copper, 58 
| Nickel-aluminum Aluminum, 10 80,000 | 30,000 3 
bronze Nickel, 3 to 6 | 
Manganese, 3.5 (max) | 
| Iron, 3 to 6 
| Copper, balance | | 
| 
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in one die can be held to half that 
amount. Closer tolerances can be held 
at the cost of increased die maint. 
nance. For larger dimensions, foyp; 
in gravity die castings, tolerance {y, 
dimensions of from 3 to 6 in. shou) 
be +0.015 in., and for dimension, 
larger than 6 in., +0.020 in. shoul 
be allowed. Mold draft should \, 
0.015 in. per in. along the sides 4 
the casting, and 0.020 in. per in, 
along the sides of cores. 

In general, pressure die casting, 
weigh from a few ounces to aboy 
SY, |b. Gravity die castings may 
weigh as much as 15 lb. The pres. 
sure castings may have wall section; 
as thin as 3/32 in. in yellow bray 
and down to 1/16 in. in silico 
bronze. In gravity castings the mini. 
mum wall thickness should not 
less than Y@ in. The thickest wall se. 
tions that can be cast by pressure die 
casting, yy ge, upon design 
would be about 4 in. if porosit 
must be held to a minimum, but ‘ 
somewhat more porosity is permis. 
sible, the wall section may be in 
creased to as much as Y, in. Die iife 
will be substantially shortened if the 
heavier section is cast, due to the 
greater amount of heat to be ab. 
sorbed by the die at that point. 

Gravity die castings use steel core 
spe where they can be managed 

ut where the design requires under. 
cuts that could not be obtained with 
steel cores, sand cores can be used. 

Due to the higher temperatures of 
the metal cast, dies for cuprous alloys 
tend to develop surface imperfec 
tions more quickly than those fo: 
aluminum or zinc. New dies produc 
castings with a finish comparable t 
that of aluminum, but after con 
tinued use the dies tend to develop 
hairline cracks which are reproduced 
on the surface of the cast piece a 
slight raised imperfections. They are 
removed without difficulty if the 
piece is to be plated. 

Parts made of cuprous alloys by 
die casting, gravity or pressure 0: 
clude plumbing fixtures, small parts 
for printing presses, electrical switch 
parts with unsymmetrical shapes 
brush holders, gears with cast teeth, 
special couplings, and ball and rolle! 
bearing retainers. Venturi tubes have 
been made with bores cast to siz 
Small pieces with special shapes (al 
be cast to close Se el the! 
coined to size. Pump impellers a 
cast with a smooth finish and dimen: 
sional accuracy in the blades. Geats 
have been cast with steel shaits ® 
inserts, and the teeth either cast \ 
size or finished by a trimming ope! 
tion. 
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How to Join Nickel and High-Nickel Alloys 


by Resistance Welding 


by ROBERT M. WILSON, JR., 
The International Nickel Co. 


All the conventional resistance processes can be used 
to join nickel and nickel alloys to themselves and to 
many other ferrous and nonferrous metals. 





@ NICKEL AND THE high-nickel al- 
loys can be joined relatively easily 
to themselves and to many other fer- 
rous and nonferrous metals and al- 
loys by the resistance welding 
processes with equipment in common 
use throughout industry. 

As with other metals, resistance 
welding is particularly suitable for 
mass production joining of nickel 
and nickel alloys. Welds are ma- 
chine-made at high speeds by opera- 
tors who can be trained quickly. 
Thus, the labor cost per piece is low. 


| On the other hand, resistance weld- 


ing machines are expensive. To 
justify the use of resistance welding, 


a large volume of identical or simi- 


lar parts is required in order to 
obtain low labor and machine cost 
per piece. 

In the resistance welding of nickel 
and the high-nickel alloys, the fol- 
lowing processes are sal: 

Spot welding 
Projection welding 
Seam welding 
Flash welding 
_ 5. Resistance brazing 

Spot, projection and seam welding 
are modifications of the same process. 
In all of these methods, lap joints 
are made by local fusion of a small 
area, and the processes are limited 
to applications involving. relatively 
thin sheet or strip. They have cer- 
tain disadvantages. The lap-joint has 
a crevice between sheets which acts 
aS a stress-raiser where fatigue is 
a tactor. This type of joint is a 
source of trouble under corrosive 
Concitions also. Flash welding is a 
Joining process applied to rod, bar, 
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pipe and sheet to produce a butt 
joint. There is no inherent crevice in 
this type of joint, and flash welds 
are superior to spot, projection and 
seam welds for applications under 
fatigue or corrosive conditions. Resis- 
tance brazing is a normal brazing 
process accomplished on a spot or 
seam welder. 


Spot Welding 


The principal factors involved in 
spot welding are pressure, time and 
current. The function of pressure is 
to provide intimate contact between 
electrodes and the sheets to be 
joined; to contain the molten nugget 
during current flow under the high 
pressure built up by the welding 
heat; and to provide a forging action 
during nugget solidification to over- 
come shrinkage. The time of current 
flow should be kept as short as pos- 
sible with a given sheet thickness to 
prevent overheating, distortion and 
mushrooming of the electrodes. Ac- 
curate timing equipment is advisable 
and is essential if short welding in- 
tervals are used. Current is the last 
variable to be fixed, and is selected 


to lie in the range between that at 
which a nugget is just formed and 
that at which expulsion of the nug- 
get occurs. 

In spot welding, nickel has prop- 
erties similar to those of mild steel 
and the same procedures can be fol- 
lowed. The high-nickel alloys are 
generally harder and stronger than 
low-carbon steel, and greater pres- 
sures are required. Machines for 
spot-welding the high-nickel alloys 
must have adequate pressure capacity. 
The electrical resistances of nickel 
and mild steel are similar while the 
resistances of the high-nickel alloys 
are generally much higher. Current 
requirements for nickel and the high- 
nickel alloys are similar to or slightly 
less than those required for mild 
steel but are a great deal less than 
those required for aluminum. 

Suitable electrode materials for 
spot-welding the nickel alloys are 
shown in Table 1. Normally both 
electrodes are of the same composi- 
tion and, therefore, have the same 
conductivity. However, it may be 
necessary to employ electrodes with 
different conductivities in welding 
sheet of unequal thickness or in 
welding dissimilar metals. An exam- 
ple is the use of molybdenum-faced 
electrodes in spot welding unequal 
thicknesses of Inconel sheet. 

The full-domed electrodes used in 
the spot-welding of aluminum are 


Table 1—Recommended Electrode Material for Spot-Welding 
High-Nickel Alloys 














RW MA* Rockwell Conductivity 

Material Classification Hardness LA. C.S.% 
Copper Alloy Grade A Class 1 68 Rb | 80 
Copper Alloy Grade A Class 2 75 Rb 70 
Molybdenum Alloy | we eee ence eee 83 Rb 33 





* Resistance Welder Manufacturer's Association 
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Table 2—Recommended Conditions for Spot-Welding Annealed Nickel, Monel and Inconel Shee! 





















































a 
Min. Min. Dia Avg. Min, 
Electrode Electrode Weld Weld Contact Weld Fused Shear Shear 
Thickness, Dia, Force, Time, Current, Overlap, Spacing, Zone, Str., Str, 
In. In. Lb Cycles Amp In. Lb Lb 
entice! 
Nickel 
0.005 5% 100 3 7,100 \y 4 0.10 40 my 
0.010 3% 130 3 11,800 \y ¥6 0.12 170 135 
0.015 % 250 3 12,300 yy K% 0.12 225 180 
0.021 a 370 4 7,800 4% % 0.12 440 350 
0.031 346 900 4 15,400 3% % 0.18 950 760 
0.063 Y% 1720 6 21,600 6% 144 0.25 3000 2400 
0.094 HW 2300 12 26,400 34 1% 0.31 4500 3600 
0.125 34 3300 20 31,000 % 24% 0.37 7000 5600 
eee 
Monel 
0.005 5% 220 2 5,000 \y 4 0.10 70 55 
0.010 3% 270 2 7,200 Yy \Yy 0.12 180 145 
0.015 3% 300 2 8,600 \Yy A 0.13 310 250 
0.021 ¥% 300 12 6,200 46 K% 0.13 560 450 
0.031 % 700 12 10,500 4 54 0.17 1056 845 
0.063 vA 2700 12 15,300 56 1% 0.31 2584 2060 
0.093 86 2760 20 22,600 34 14% 0.37 | 4860 3880 
0.125 6 5000 | 30 | 30,000 % 154 0.47 | 7300 5850 
Inconel | | 
0.005 oe 300 2 7,000 \y ‘ea 90 70 
0.010 | 3% 320 | 4 7,500 | iy | 4 z= 220 175 
0.015 | 6 360 6 7,600 4 4 0.12 370 295 
0.021 5 300:—s| 12 4,000 46 6 0.12 680 545 
0.031 6 700 | 12 6,700 34 % 0.18 1150 920 
0.063 46 2070 12 12,000 5% 14 0.31 3450 2750 
0.093 | 4 3870 20 | 15,000 34 1% 0.37 5500 4400 
0.125 | K% 5270 30 | 20,100 % 1% 0.44 8000 6400 
Electrode material: Classi or Class2 or Molybdenum Freed 
Minimum conductivity 80% Cu 75% Cu 33% Cu 
Minimum hardness Rb 68 Rb 75 Rb 83 
not satisfactory for welding the high- proved satisfactory for welding for the greater strength and higher 


nickel alloys. Hard alloys resist the 
indentation of a full dome and 
proper forging is not possible; thus, 
porosity and cracking may occur. A 
cone-shaped electrode is preferred, 
with the cone having an angle of 10 
deg for nickel and 20 to 30 deg for 
the alloys. 


Machine 


settings which have 


nickel, monel and Inconel are shown 
in Table 2. Such data are not availa- 
ble for the age-hardenable alloys, 
Duranickel, ‘““K’’ monel and Inconel 
“X”’. These alloys can be welded 
with similar settings to those used 
for monel and Inconel with the pro- 
vision that more pressure and slightly 
less current be used to compensate 


resistance of the alloys. Some crack- 
ing may occur when spot-welding the 
age-hardenable alloys if the pressure: 
are too low. 

Nickel and the high-nickel alloys 
can be spot-welded to themselves 
and to other materials, such as mild 
steels, low-alloy steeis, stainless steels, 
some of the copper alloys, tungsten 


Table 3—Recommended Conditions for Spot Welding Some Dissimilar Metals Combinations 

















| Electrode? | Electrode | Weld Weld | Min. | Min Weld Dia Shear 

Material Combination | Thickness, Size, | Force, | Time, Current, | Overlap, | Spacing, Fused Zone,’ Str., 

In. In. | Lb Cycles Amp | In. In. In. Lb 

Nickel—Mild Steel 0.063 H%6 1500 10 | 16,200 % | W% 0.25 2200 
Nickel—Low Alloy Steel (8630) 0.063 46 1500 10 | 14500 | %&% 1% 0.25 2350 
Nickel—Stainless Steel! 0.063 4 | 1800 12 16,000 | % | 1% 0.25 2700 
Nickel—Monel 0.063 5% | 2000 12 20,000 5% | 1% 0.28 2900 
Nickel—inconel 0.063 546? 2500 12 15,500 % |: & 0.26 2750 
Monel—Mild Steel 0.063 46 1600 14 17,500 5% 14 0.25 2300 
Monel—Low Alloy Steel (8630) 0.063 6 1600 14 16,800 54 1% 0.25 2450 
Monel—Stainless Steel! 0.063 46 1800 14 16,000 A 1g 0.25 2800 
Monel—tinconel 0.063 46 2300 14 15,500 5% 14 0.25 3000 
Inconel—Mild Steel 0.063 A 1600 14 17,000 5% 14 0.23 2200 
Inconel—Low Alloy Steel (8630) 0.063 46 1600 14 16,000 5% 1% 0.25 2300 
Inconel—Stainless Steel! 0.063 “% 2500 16 14,000 5% 1% 0.28 2950 
Stainless! —Mild Steel 0.063 46 1600 14 18,000 5% 14 0.25 2170 
Stainless'—Low Alloy Steel (8630) 0.063 46 1600 14 17,500 5% 1k 0.26 2400 








1 18-8 Stainless. 
2 Class III electrode against nickel sheet. 


8 Electrodes RWMA Class II 3-In. Radius of Dome. 
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and molybdenum. However, they 
cannot be spot-welded to aluminum 
and magnesium alloys. Suggested 
conditions for welding a number of 
dissimilar metal combinations are in- 
dicated in Table 3, which gives also 
the strengths which can be expected 
from welds made under the specified 
conditions. 


Projection Welding 


Projection gree oe . 
special form of spot welding use 
wi rticulatly for the welding of small 
arts or the joining of small to 
ual components. Much of the dis- 
cussion on spot a applies 
equally to projection welding. The 
rocess has the advantages that pro- 
jections can be put on small areas on 
which spot welding is impossible, 
more than one weld can be made 
with a single stroke of the machine, 
electrode life is lengthened, and the 
joining of difficult dissimilar metal 
combinations is possible. It has the 
disadvantages that a _ preliminary 
operation is necessary to form the 
projection, all projections should be 
seated at one blow, and special weld- 
ing dies are required. 

In preparing sheet material for 
projection welding, it is mecessary 
that the height of the projection be 
governed by the thickness of the 
piece to which the part bearing the 
projection is to be joined. This 
height will be about 80% of the 
thickness for thin materials and about 
50% for thicker materials. If pos- 


I sible, the projection should be placed 


on the thicker piece or on that hav- 
ing the higher conductivity. 

Since the shape of projections, 
size of parts to be silad. and loca- 
tion of the projection are highly 
specialized, no general information 


} can be furnished for machine settings 


which would be useful. Settings are 
obtained by trial for each job. For 
small parts, flat electrodes can be 
used in conventional spot welding 
machines. 
_ A special form of projection weld- 
ing is cross-wire welding in which 
the wires serve as the projections. 
This process is used in the fabrica- 
tion of screens of nickel or high- 
nickel alloys and in the manufacture 
of pickling equipment. Flat elec- 
are generally used. Recom- 
conditions for cross-wire 
g are given in Table 4. 


Seam Welding 


\ 


tro 
mended 
weldin 


m welding is a special form of 
spot welding in which the electrodes 
are disks. Current is turned on and 
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Table 4—Recommended Condi- 
tions for Cross Wire Welding 





























Wire Electrode Firing 
Dia, Pressure, Time, Current, 
In. Lb Cycles Amp 
Nickel 
Veehe 90 2 2000 
yl 180 3 4500 
36446 360 6 7000 
lel 90 2 2200 
Gaeath 90 2 2400 
Ys, 180 6 5000 
Monel | 
ley 100 2 1630 
yy 200 3 3700 
de 400 6 5700 
lel 100 2 1790 
Viehe 100 2 1950 
Yd, 200 3 4050 
Inconel 
lie 125 2 1050 
yl, 250 3 2300 
Mere | SOO | 6 3600 
lie-le | See | 1100 
a a: ee 1200 
Yee | 250 3 2500 





off in a regular pattern as these disks 
roll over the work, with the result 
that a series of spot welds is formed. 
If a gas tight weld is required, the 
disk speed and time ae are ad- 
justed to obtain a series of overlap- 
ping spot welds. Much of the dis- 
cussion on spot welding applies to 
seam welding also, since both are 
merely variations of the same process. 

The high-nickel alloys have been 
seam welded in thicknesses from 
0.002 to 0.125 in. Ordinarily an 
overlap greater than that used for 
spot welding is employed since most 
seam welding is guided by hand. The 
current requirements for seam weld- 
ing Inconel are similar to those for 
stainless steel, while nickel and 
monel will require greater current 
because these alloys have lower re- 
sistance. The pressures required for 
these alloys are high in order to 
forge the solidifying nugget and 
vent cracking and porosity. e 
upper limit of pressure is indicated 
by mushrooming of the disk or by 
distortion of the work. Recom- 
mended conditions for seam welding 
monel are shown in Table 5. 

The strength of a properly made 
seam weld is always higher than the 
base material, and mechanical tests 
are seldom applied to these welds. 
However, freedom from leakage 1s 
frequently desired and seam welds 
are usually pressure tested for this 
property. 

Nickel and the high-nickel alloys 
can be seam welded to mild steels, 
low alloy steels, stainless steels, and 


some of the copper alloys. They can- 
not be seam-welded to aluminum or 
magnesium alloys. 


Flash Welding 


Flash welding is a process which 
a a butt joint instead of the 
ap joints obtained in the other re- 
sistance welding processes. A prop- 
erly made joint contains no dendritic 
material (metal which has been 
melted). These two features of the 
flash welding process are very useful 
in 2 equipment for service 
under corrosive conditions. The butt 
weld has no incipient crack in which 
corrosion can start, while absence of 
dendritic material minimizes prefer- 
ential attack, which occurs frequently 
when fusion welds are employed. 

Flash welding can be made auto- 
matic, and the operators of the equip- 
ment require little skill. The opera- 























The four principal types of resistance weld- 


ing are applicable to nickel and high nickel 
alloys. (General Electric Co.) 


tion is rapid, thus the labor cost per 
piece is low. However, the equip- 
ment is expensive and a large volume 
of similar joints is required to justify 
the expense of installing the process. 

In making a flash weld, metal is 
lost during flashing and the resulting 
decrease in length of the piece must 
be taken into account in ees 
parts to be produced by this method. 
The total loss in length varies from 
one to six times the thickness of the 
parts being welded, the greater loss 
occurring in the welding of thin 
pieces. Flash from the operation 
must be removed in many cases, 
particularly for service under cor- 
rosive conditions. Flash welding is 
very valuable for joining dissimilar 
metals. 

The voltage and current require- 
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Table 5—Recommended Conditions for Seam Welding Monel 


































































































i 
SET-UP VARIABLES WELDING VARIABLES FUSION ANALYSIS 
| i j | i 
Electrode Shape, In. | | 
| Timing Cycle, | Weld Wheel Width | 
Thickness in Electrode Cycles Spacing, Speed, Welding of | Weld 
In. and Force Welds in. Current, | Fused Weld | Penetra- 
Gage | Lb Per Per Amp Zone, | Overlap, tion, 
| / | in Min. In. % 
"On" “OF” | 
“di | | Time Time | | | | 
| 2500 | 8 an Ek ee es 19,000 | 0.17 | 10 35 | Optimum 
0.062—16 d = %& | — 
| R=6 | 2400-2600] 610 | 815 | 7l | — 16,000- | 0.0- | 0-15 | 040 | Permissible 
| | | | | | 21,000 | 0.25 | range 
| | ‘eee, 
| me |) Ott | aor) 19 10,000 | 0.15 | 20 40 | Optimum 
0.031—22 d = % | | | Foe 
R = 6 600-800 | 3-6 8-15 | 10-14 — 8,500- 0.0- 0-25 0-45 | Permissible 
| | | | 11,000 | 0.18 | | range 
— ree 
Electrodes 600 3 12 ll 22 9,500 0.15 | 10 35 | Optimum 
Unburnished d = ¥%& 4 
R = 6 500-700 2-4 8-15 10-12 — 8,000 0.0- 0-15 0-40 Permissible 
0.021—25 10,000 0.18 range 
Electrodes 500 2 6 12 38 8,700 0.15 20 4) Optimum 
Burnished d % — = — — 
R =6 400-600 1-3 4-8 10-14 —_ 7,200- 0.0- 0-25 0-50 Permissible 
0.021—25 8,900 0.18 range 
Electrodes 300 l 3 12 75 7,600 0.10 15 35 Optimum 
Burnished d = %& ~ 
R = 6 250-350 | %-1% 2-4 11-13 etws 6,800- 0.0- 0-20 0-40 Permissible 
0.015—29 | 7,800 0.11 range 
Electrodes | 200 1 3 12 75 5,300 | 0.09 15 30 =| Optimum 
Burnished | d = % 
| R = 3 150-250 | 4-144 | 24 11-13 — 4,800- | 0.0- 0-20 0-35 | Permissible 
0.010——32 5,300 0.10 range 
| 








ments at the start of the operation 
are high in order to initiate Rething 
As flashing continues, this high level 
of energy input is not needed. A 
further reduction in energy is desira- 
ble during upsetting. On older types 
of machines in which the energy 
level is controlled by taps on a trans- 
former, no change can made dur- 


compromise setting must be used. 
On more modern machines, with 
ignition control, a change in energy 
level can be made at any time. These 
machines produce more consistent 
welds. 

If the energy level is too low at 
the beginning of flashing, “freezing” 
may occur, the arc is extinguished, 


metal is heated by resistance. This 
metal usually melts and drops out 
of the joint and no weld is obtained 
If the energy level is too high during 
flashing, the particle size of the flash 
will be coarse and oxidation of the 
larger pits formed during flashing 
may occur. Such oxidized areas maj 
not be extruded during upsetting, the 











ing the flashing period and a and, as a result, a large volume of resulting weld will contain oxide in- 
Table 6—Recommended Conditions for Flash Welding Nickel Alloy Rods 
| | | Current | 
| Duration 
End Flashing Flashing | During Upset 
Material Rod Prepara- Distance, | Time, | Upset, Distance, Watt Weld Rod 
Dia, In. tion* | In. Sec Cycles In. Hr/Weld Str., Psi | Str., Psi 
Nickel | 4 Pointed 0.442 25 1% 0.125 2.15 58,000 65,100 
Nickel 3% Pointed | 0.442 | 2.5 2% +#+%| = 0.145 4.87 65,600 66,500 
Monel | yy Pointed -| 0.442 | 2.5 1% | 0.125 1.93 68,500 70,500 
Monel 36 Pointed | 0.442 2.5 2% | 0.145 5.55 80,300 84,700 
“K" Monel | 4 Pointed 0.442 | 2.5 1% ~36|~—ls«O.125 2.02 93,900 100,000 
“K" Monel | 3% Pointed 0.442 | 2.5 2% | 0.145 4.79 98,800 99,000 
Inconel 4 Pointed 0.442 | 25 oo. |. oss). a 101,200 109,800 
Inconel | 36 Pointed 0.442 2.5 2% | 0.145 5.19 102,000 106,000 

















* 110-deg. induded angle 
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clusions or voids, and the strength 
will be low. If the energy level is 
too high — upset, the timing of 
current cut-off after upsetting is 
critical. If the time interval is too 
long, the material will be spoiled by 
overheating. If too short, the ma- 
terial will not be plastic enough to 
forge properly. On older machines, 
the time of cut-off after upset is of 
the order of 2 to 4 cycles. 

The pressure requirements for 
welding nickel and the high-nickel 
alloys are generally higher than those 
required for mild steels, averaging 
35,000 psi. The function of pressure 
is to forge the weld and extrude the 
oxidized and molten material from 
the joint. If insufficient pressure is 
employed, the welds may contain 
voids, oxidized metal, or some cast 
structure. If too much pressure is 
employed, the machine attempts to 
make a weld where the material is 
not sufficiently plastic and a poor 
weld results. 

Procedures ffor flash welding 
nickel, monel, “K”’ monel, and In- 
conel bars are given in Table 6. 
These data were obtained on old 
type machines where the current 
could not be adjusted during the 
welding cycle. A joint efficiency of 
95% is generally achieved in flash 
welding. The strength of the welds 
approaches that of the annealed ma- 
terial since it is not possible to flash 
weld without annealing a portion of 
he material adjacent to the weld. In 
ige-hardenable materials, such as 
“K" monel, Duranickel and Inconel 
X", the weld will respond to heat 
treatment in the same manner as the 
annealed base material. 

It is possible to flash weld many 
dissimilar metal combinations which 
would be impossible to join by other 
welding procedures. However, speci- 
ic machine settings cannot be given 
for such joints. An accompanying 


igure shows a flash welded ring 
composed of monel, nickel, “K” 
monel, Inconel, Type 347 stainless 


steel and SAE 1020 steel. The photo- 
micrographs illustrate the sharp de- 
ion lines at the weld inter- 


sh welding is used to produce 
Pickling chains from monel bar stock 
in. in dia, the side seams of 
hot-water tanks, and Inconel 

cr jet engines. 


Resistance Brazing 


welding machines can be used 

ver brazing small assemblies. 
Heating for resistance brazing is 
accomplished by passing a large cur- 


— 
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Nickel and nickel alloys are readily resistance welded to each other and to certain steels, as 


indicated by the flash welded dissimilar metal ring and the photomicrographs showing the 
weld interfaces. 































rent through high resistance elec- 
trodes which are in contact with the 
parts to be brazed. Although the 
current passes through these parts, 
most of the heat required for the 
operation is generated in the elec- 
trodes and reaches the joint by con- 
duction. The current used is much 
lower than that required for spot 
welding and the time is much longer. 
Carbon, tungsten or molybdenum 
electrodes are used. 

Any silver brazing alloy not con- 
taining phosphorus is satisfactory for 
resistance brazing. A fluid flux should 
be used and should not be permitted 
to dry before brazing, for dry flux 
in the joint may interfere with the 

assage of the current. Parts should 
* annealed before brazing. 

The current used for brazing is 
selected to obtain uniform heating at 
a suitable rate. Relatively long heat- 
ing is required, of the order of 1 sec 
to 2 min, although the operator 
usually judges the time by watching 
the work. When the brazing alloy 
has melted, the current is turned off 
but electrode contact is maintained 
until the alloy has solidified. 

































Spot welding on Inconel aircraft component. 
(Taylor Winfield Corp.) 



























































The smooth, crystalline phosphate coatings on metal make excellent paint bases. The paint is anchored to the surface and the metal has the 


additional protection of the phosphate coating if the paint chips in use. 


The Basic Types of Phosphate Coatings 
and Where to Use Them 


by ROBERT F. AYRES, Oakite Products, 


For maximum economy @ PHOSPHATE COATINGS are applied which the coated metal is intend 
to iron, steel, zinc, cadmium and and the patented process used. 
and performance, a aluminum by spraying, dipping or In the past, trade names 
: painting the surface of the metal than generic designations have 
phosphate conversion with solutions of acid phosphates so dominated in regard to phosphate 
coating must be selected that a protective layer of phosphate coatings. The wide applicatio! 
: crystals is formed on the surface. The phosphate coatings and the de 
that fits the specific solutions used, the exact composition ments still going on have result 
requirements of the of the coating, its thickness, and the a whole forest of proprietary fin 
methods of treatment differ widely § and any generic classification mus! 
product. according to the applications for | approximate. 
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However, an understanding of the 
basic types of coatings that are 
available is of definite value to the 
engineer in choosing the finish re- 
quired for specific products. The 
most important point ts that phos- 
hate coatings are not limited to 
any one application. For maximum 
economy and performance, the type 
chosen must fit the product. 

Phosphate conversion coatings, as 
the name implies, are integral with 
the surface of the base metal. The 
rotective crystals consist mainly of 
phosphates of iron, zinc, zinc-iron, 
manganese-iron or of aluminum and 
chromic phosphates ; these crystals 
are chemically and physically a part 
of the metal surface. hie = com- 

sition of the coating depends upon 
Ane type of bath used and the at ae 
of treatment, the most general rule 
being that the phosphate of the base 
metal is always included as a major 
or minor constituent. 

The cleaning of metals by solu- 
tions based on phosphoric acid 
should be clearly differentiated from 
true phosphate coating treatments. 
The cleaning solutions consist essen- 
tially of phosphoric acid, organic 
grease solvents and surface active 
agents. The purpose is to remove 
rust and grease from the metal in 
one treatment, leaving a slight sur- 
face etch to promote mechanical 
bonding with paint, plus a thin phos- 
phate residue which gives some resis- 
tance to corrosion. The phosphoric 
acid concentrations used and the 
quality of the detergent constituents 
usually insure the removal of oxides, 
dirt and grease, but the acidity of 
these cleaning solutions is necessarily 
too great to permit the build-up of 
any substantial crystalline phosphate 
coating on the metal. The big differ- 
ence between phosphoric acid clean- 
ing and acid phosphate coating lies 
in the low pH maintained in the 
cleaning solutions. Phosphoric acid 
cleaning has a valuable place in in- 
dustry, however, particularly for 
manual application to parts too bulky 
or washing machine or tank immer- 
sion treatments. 

he important functions of phos- 
phate coatings are: 

1. The insulating properties tend 
‘0 suppress electrochemical corrosion 
under a paint film, restricting attack 
‘o the site of any damage. 

The physical form of the phos- 
phate layer serves to key an organic 
finish to the surface. 

An actual chemical bond is 
formed between the paint and the 
Surface. 

The absorptive characteristics of 
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phosphate coatings and their afhnity 
for oils and lubricants lead to cor- 
rosion resistance and reduced wear. 


Types 


There are five main generic types 
of commercial phosphate coatings. 
These consist of the phosphates of 
manganese and iron, (2) zinc and 
iron, (3) zinc, (4) aluminum and 
chromium, and (5) iron. The char- 
acteristics of each of these types, 
such as thickness, crystalline struc- 
ture and chemical composition, de- 
pos on the method of cleaning 

fore treatment, the system for a 
plying the | rete es solution, the 
duration of the treatment, and the 
composition of the bath. Choice of 
the type of material to be used and 
the method of application depends 
upon the metal to be treated and the 
purpose the coating is to serve. 

Manganese-lron Phosphates— 
These are heavy coatings ranging 
from 1000 to 4000 mg per sq ft in 
weight. They are used principally 
to improve lubrication properties on 
friction surfaces of iron and steel. 
os apennev is by immersion methods 
and requires a time of treatment 
from 10 to 30 min. The lubricating 
assistance which these coatings give 
is due both to the fact that they form 
parting layers and to their high ab- 
sorptive afhnity for lubricants. Pis- 
tons, piston rings, cylinder liners, 
connecting rods, crankshafts, gears, 
valves, bearings, etc., carry uniform 
oil films over their entire surfaces 
because of the presence of the phos- 
phate coating, and the dangers of 
metal-to-metal contact are greatly re- 
duced or eliminated. The coatings 
also decrease running-in time, for 
the same reasons. The same coatings 
are also used frequently as carriers of 
oil to retard corrosion on surfaces 
where friction is no problem. 

Zinc+lron Phosphates—There are 
several different kinds of zinc-iron 
phosphate coatings. Each type is de- 
signed to form a surface for oiling 
to prevent corrosion, to function as 
an aid in cold working, or to pro- 
vide a paint base. 

Coatings ranging in weight from 
1000 to 4000 mg per sq ft are ap- 
plied to iron and steel, and subse- 
quently oiled to prevent rust. Nuts, 
bolts and screws are typical of the 
kind of work processed, but larger 
parts are frequently treated in the 
same manner. These coatings are 
commonly x meee by 20- to 30-min 
immersion, but spray application is 
occasionally used. 

Coating weights in the range be- 


tween 150 and 3000 mg per sq ft 
are employed to improve the cold 
working of metals. The coating acts 
as a lubricant carrier and a parting 
layer to facilitate the drawing of 
wire, rod and tubes, and the cold 
pressing and extrusion of steel. The 
coating also increases die life and 
reduces power requirements. Immer- 
sion methods of application which 
require 3 to 5 min are used. 

A third variety of zinc-iron phos- 
phate coating weighs between 100 
and 600 mg 0 sq ft and is widely 
used as a surface treatment for iron 
and steel before painting. The same 
principles apply as for the heavier, 
wear-resistant and oil carrying types, 
but the crystals are smaller and are 
usually developed in a much shorter 
time by means of accelerators incor- 
ayer in the bath. Application can 

by brush, dip or spray methods. 
By certain modifications in the solu- 
tions, the same material sometimes 
can be applied to zinc, cadmium and 
aluminum, and frequently several of 
these metals are processed through 
the same machine. For example, a 
finished product may consist of steel, 
cast iron, and aluminum or zinc die- 
cast parts, all of which are coated 
with the same solution before assem- 
bly and painting. 

Zinc Phosphate— This type of 
coating is produced on zinc and 
cadmium surfaces as a base for paint. 
The coating weight runs from 75 to 
200 mg per sq ft, and the surface 
has a medium to dark gray appear- 
ance. Galvanized steel, zinc-base die 
castings, electrodeposited zinc or 
cadmium parts are examples of work 
that may benefit by this treatment. 
Immersion or spray application ac- 
complishes the purpose in 2 min or 
less. 

Aluminum-Chromic Phos phates— 
In addition to the treatment of 
aluminum with modified solutions of 
the zinc-iron type to form a gray 
crystalline layer on the surface, there 
are processes which produce amor- 
phous coatings composed of alumi- 
num and chromic phosphates. Coat- 
ing weights run from 20 to 200 mg 
‘ae sq ft, and application can be by 

rush, immersion or spray, with 
treatment times ranging os 20 sec 
to 5 min. These coatings are usually 
preparations for yon but they 
are sometimes used unpainted to in- 
crease corrosion resistance. This type 
of treatment is also occasionally used 
to produce thin protective eoatings 
of iron-chromic or zinc-chromic 
— on those _ respective 
metais. 

Iron Phosphates—Thin, hard, 
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highly continuous phosphate coatings 
for metals have come into increasing 
use in the last decade. In addition 
to their paint bonding and corrosion 
inhibiting properties, the economy 
and ease of their use enhances their 
value to industry. Fewer steps are 
required because one solution usually 
performs both the cleaning and coat- 
ing operation, maintenance and con- 
trol of the bath is relatively simple, 
acid proof equipment is not required, 
and the problem of heavy sludge 
accumulation is absent. 

These coatings, while composed 
poy of iron phosphates when 
ormed on iron and steel, must in- 
clude also a certain proportion of 
other insoluble heavy metal oxides or 
phosphates if the coatings are to 
achieve their maximum protective 
value. Provision for such supplemen- 
tary deposits can be incorporated in 
the formulas, along with proper oxi- 
dizing agents and/or activators. 

In contrast to the palpable. crystal 
structure and gray-to-black appear- 
ance of other phosphate treatments, 
these thin, “a coatings may develop 
an iridescent surface due to the 
extreme thinness of the layer, which 
can approach the wave length of 
visible light in magnitude. 

On nonferrous metals, this 
of bath usually requires certain modi- 
fications to produce visible films, but 
even with no obvious surface change, 
experience has shown that the treat- 
ment leads to improved results in 
paint adhesion and corrosion resis- 
tance. 

The best method of application is 
by pressure spray washer, although 


These steel door frames require no preciean- 

ing before entering the three-stage washing 

machine where a thin, crystalline phosphate 

coating is applied. After drying, the frames 
are painted. 
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tank immersion is frequently em- 
ployed. Treatment time runs from 1 
to 5 min. 


Coating Reactions 


The manganese-iron, zinc-iron and 
zinc types of phosphating solutions 
contain the primary phosphates of 
those respective metals dissolved in 
a moderate excess of phosphoric acid. 
It is nec that this excess of 
acid, called “free acid,” be present 
in order to prevent hydrolysis of the 
primary metal phosphates, with their 
consequent precipitation as the sec- 
ondary and tertiary salts. Also im- 
portant to these baths is the amount 
of “total acid”. This term means the 
acid which combines with the metal 
in solution to form the primary phos- 
phate, plus the free acil. In order to 
achieve phosphating action in the 
bath, it is essential that the ratio of 
free to total acid be maintained 
within certain narrow limits. This 
arises because of the following 
mechanisms: 

When metal parts to be treated 
are immersed in, or are sprayed by, 
the phosphating solution, the surface 
is attacked by the acid and the 
amount of free acid in the solution 
close to the surface consequently is 
reduced to the extent that the solu- 
bility of the metal phosphates de- 
creases locally, and interlocked crys- 
tals are deposited. The base metal is 
dissolved to some extent and its 
phosphate is included in the crystal- 
line layer. If the acid concentration 
is excessive in relation to the metal 
phosphate concentration (high free 
acidity), the phosphates do not reach 
the insoluble state at the reacting 
surface and the metal is merely 
etched, without crystal formation. 
With an acid concentration that is 
relatively too low (low free acidity), 
on the other hand, the reaction pro- 
ceeds slowly or not at all, and much 
of the metal phosphate in the bath 
may sludge out. 

The same mechanisms apply to the 
iron phosphate type of coating reac- 
tions, but by means of various regu- 
lating, accelerating or activating 
agents it has been found possible to 
produce thin, hard continuous coat- 
ings with the more mildly acid alkali 
metal phosphates. 

The primary phosphate salts of 
iron, zinc and manganese are soluble 
in water; the secondary salts are very 
slightly soluble; while the tertiary 
phosphates of these metals are highly 
insoluble. The soluble primary salts 
make up the working solution and 
the durable tertiary salts form the 
protective coating. 


Slow and Fast Baths 


The heavier, thicker hosphate 
coatings that are utilized in th. 
waxed or oiled conditions for ¢o,. 
rosion protection are ordinarily 
formed from “slow” baths, requiring 
10 to 30, sometimes even 60, minutes 
of treatment, with temperatures jp 
the range of 200 to 210 F. Theg 
baths are of the zinc-iron or the 
manganese-iron composition. 

Lighter coatings for pen bond. 
ing, usually comprised of zinc, zinc. 
iron or iron phosphates, are produced 
with “fast” baths containing accel. 
erators, in from 30 sec to 5 min 
Temperatures may range from near 
room temperature to 210 F. About 
145 F is average. There are modif- 
cations of this process which coat 
rapidly moving, continuous ‘strip 
stock in a matter of 7 to 15 ser, 
Fast baths of the zinc-iron or man- 
ganese-iron types contain oxidizing 
agents, such as nitrates, nitrites or 
chlorates. The primary function of 
the oxidizing agent is to prevent the 
formation of an insulating film of 
hydrogen gas on the metal surface 
by converting the gas to water during 
the phosphating reaction. In the case 
of the iron phosphate type of coat- 
ing, the oxidizing agent also insures 
the formation of the ferric rather 
than the less inert ferrous crystal. 

The iron phosphate is a “fast” 

of solution, requiring 1 to 3 
min. in spray application, and 1 to 5 
min. by tank immersion. Tempera- 
tures used are around 160 F. 

The slow phosphating process al. 
most always involves some form of 
immersion treatment, whereas the 
fast types can be applied either by 
spraying or immersion. Spraying |s 
usually done with power washers, 
although there are some fy sagem 
using hand spray guns. A few solu- 
tions are even designed for brush 
application. 


Cleaning and Rinsing 


The phosphating solution must 
have access to all parts of the metal 
surface to let the chemical reaction 
take place evenly and insure a good 
coating. With the heavy metal pti- 
mary phosphate baths (zinc, man- 
ganese, iron), it is essential that the 
metal parts enter the solution free of 
millscale, grease, oils and dirt. Acid- 
pickling or shot-blasting are rec uired 
for scaled or rusted stock, ana pit 
cleaning cycles, using vapor de- 
greasers, hot alkaline solutions 0 
solvent emulsion cleaners, must pre 
cede the phosphating bath. 

The complex, thin iron phosphate 
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Types and Applications of Phosphate Coatings* 























Zinc-iron phosphate on 


steel. 





Zine phosphate on gal- 
vanized and other zinc 
and cadmium surfaces. 





Amorphous aluminum and 
chromic phosphates on 
aluminum, 





Thin, hard complex ferro- 
ferric phosphate on iron, 


aluminum. 


volume. Large or small 
work. 


to 30-min. immersion or 
spray. 


Weight of Coating Commercial 
Type of Coating Products Treated and Application Processes Designations 
Manganese-iron phos- | Friction surfaces on ma- | 1000 to 4000 mg per sq ft. | Surface is —— or me- | Irco 66 **X"’, Metalcote 
phate on iron and steel. chine parts; chill-faced and | To increase wear resist- | chanically cleaned. Coat- | 628, Parco-Lubrite, Parco 
nitrided bearing surfaces. | ance, cut break-in friction, | ing is applied by 10- to 30- | Powder, Rustshield. 
and hold lubricant. Also | min immersion. 
oiled for corrosion pre- 
vention. 
Zinc-iron phosphate on) Fabricated parts, stamp- | 100 to 600 mg per sq ft as Surface is degreased and/or | Anchorite, Bonderite, 
iron and steel. ings and castings, any size, | a base for paint. acid or alkali cleaned; coat- | Granodine, Metalcote 516, 
in large or small volume. ing is applied by immer- | Meta-Bond. 
sion or spray from 1 to 
10 min. 
Zinc-iron phosphate on) Nuts, bolts, screws, hard- | 1000 to 4000 mg per sq ft. | Surface is de and/or | Parco-Compound, Protect- 
iron and steel. ware items, ordnance ma- | Oiled for rust prevention. | acid or alkali cleaned. | orite, Permadine. 
terial, etc. Large or small Coating is applied by 20- 








Blanks and shells for cold- 
forming. Heavy stamp- 
ings, tubes, rod, wire. Any 
size in large or small 


volume. 


150 to 3000 m F rx sq ft. 
To improve cold-forming, 
facilitate drawing and im- 
prove die life. 


Pickling is necessary after 
annealing. Coating applied 
by immersion in 3 to 15 
min. 


Bonderite, Foscote, Gran- 
odraw. 








Corrugated galvanized 
structures, zinc alloy die 


| Castings, zinc or cadmium 


plated sheet or compo- 





nents; hot dip galvanized | 


stock. Any size in large 
or small volume. 





75 to 500 mg per sq ft. 


As a base for paint. 


Surface is alkali, or solvent 


emulsion - alkali cleaned. 
ne applied in 14 to 2 


min. by immersion or 


| spray. 


Bonderite, Galvaprep, 
Lithoform. 








steel, zinc, cadmium or | 


Large and small fabricated 
parts and primary alumi- 
num products. 


20 to 200 mg per sq ft. To 
bond paint and increase 
corrosion resistance. Thin 





coatings sometimes used 
on zinc and steel. 


Surface is degreased or acid 
or alkali cleaned. Coating 
is applied by brush, spray 
or immersion. Time 4 to 
5 min. 


Alodine, Bonderite 700, 
Corrosol No. 6, Lyfanite, 
Metalcote 669. 





Fabricated parts in large 
or small volume. 





25 to 90 mg per sq ft. To 
bond paint and increase 
corrosion resistance. 


| 


| 


Precleaning sometimes nec- 
essary, but solution usu- 
ally does its own cleaning, 


articularly when applied | 
is | Paintite, Parcolite, Phos- 


y spray washer. Can also 
be applied by immersion. 
Time 1 to 5 min. 





Anchorite, CrysCoat, 
Duridine, Irco 127, Klem 
Kote, Macco Machine 
Cleaner, Minit Kote, 


cote, Prep-N-Coat, Redi- 
Paint, Surphos, Turco 1620, 
Turco W. O. 1. 





Phosphoric acid base 
metal conditioners, vusu- 
ally containing organic 


Large or bulky fabricated | 


parts which cannot be pro- 
cessed by dipping or spray- 


solvents. Used primarily 
for cleaning but capable 
of imparting a slight 
phosphate film to ferrous 
metal and aluminum sur- 


ing. Smaller parts pro- 
cessed by immersion. 


| 








| 


5 to"l0 mg per sq ft. Used 
for cleaning, rust removal, 
and to improve paint ad- 
hesion and corrosion re- 
sistance of painted parts. 





The materials are capable 
of degreasing and condi- 
tioning parts being pro- 


cessed. 


Deoxidine, Metalprep, 
Oakite Compound No. 33, 
Rustclean, Parco Cleaners. 


pplied manually 
to large or bulky parts; 
by immersion for smaller 
work. Time of treatment 
depends on conditions of 














faces. | work. 
* Prepared from material gathered by the MATERIALS AND METHODS sief’. 
coating materials, however, form manganese-iron phosphates, which finishes and (especially the chromic 


protective coatings from baths of 
telatively mild acidity (pH about 
4.5), thus permitting the incorpora- 
ion of cleaning agents directly in 
the bath. These solutions, when used 


in power spray washers, function 
both as cleaners and phosphating ma- 
terials, and, where soil is not too 
hea » eliminate the necessity for pre- 
~faning stages. Coatings from such 
baths are smooth and continuous, in 
ne ‘st to the more coarsely crystal- 
. 


structures of the zinc-iron and 
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are deposited from solutions contain- 
ing free phosphoric acid. 

In all metal treatments where the 
phosphate coating is to form a base 
for paints and lacquers, and fre- 
quently in treatments designed for 
corrosion protection by waxing or 
oiling, an acidified final rinse is rec- 
ommended. Chromic 
phoric acid, or mixtures of the two 
are used in dilute solution. These 
particular acids leave residues com- 
patible with the majority of organic 


acid, phos- 


acid) tend to supplement the phos- 
phate coating and endow the surface 
with additional passivity. The pH of 
these rinses range from 3.0 to about 
5.0. The acidified rinses also remove 
unreacted excess phosphating chemi- 
cals from the metal surfaces, neutral- 
ize and keep soluble the hard water 
salts present in rinse water, and in- 
sure that the residues left on the sur- 
face are not alkaline. Alkalinity be- 
neath a paint film is almost always 
harmful. 
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Waxes Now Used to Process 


as Well as Protect Materials 


by KENNETH ROSE, Western Editor, Materials & Methods 


Four principal groups of waxes, available in many 
different forms, serve industry in a variety of ways. 


@ MANUFACTURERS HAVE RECOG- 
NIZED the need for protective 
materials that will not interfere with 
visibility of the product, especially 
for point-of-sale protection of con- 
sumer items. Transparent packaging 
is one solution, and the use of trans- 
parent films such as clear lacquer or 
Shellac is another widely used 
method. Industrial items can use 
this type of temporary protection 
also, for parts that must be pro- 
tected before processing or assembly, 
or during handling in the plant. 
The need for transparent protec- 
tive coatings has widened the field 
of usefulness of the waxes, a group 
of materials used for this purpose for 
centuries. Industry has begun to 
realize that a thin transparent film of 
waxes, which have been used for 
hundreds of years to protect fine 
woodwork and leather, can be use- 
ful on metals, paper, rubber, and 
other materials. With the expanding 
of the range of applications has 
come an expansion of the family of 
waxes, so that today industry is no 
longer dependent upon a few natural 
materials, nor are applications limited 
to those in which a transparent pro- 
tective film is the sole requirement. 
The waxes compounded into these 
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industrial materials can be classified 
into four groups as follows: 

Animal waxes, such as beeswax, 
spermaceti and Chinese wax. Bees- 
wax is used in furniture and floor 
waxes, adhesives, leather dressings, 
transparent paper, textile sizes and 
finishes, and in engraving. Sperma- 
ceti is used in textile finishes, soaps 
and laundry preparations, and in 
medicinals. Stearic acid, or stearin, 
is important in the compounding of 
rubber as a dispersing agent for car- 
bon blacks, as a softener, and as an 
activator for the accelerators used 
in vulcanization; it is also used in 
soaps, shoe polish, metal polish and 
pharmaceuticals. Paper sizing, cot- 
ton fabric dressings, polishes for 
leather, metal and wood may use 
Chinese wax. 

Vegetable waxes, such as carnauba 
wax, candelilla wax and bayberry 
wax. Carnauba wax finds use in 
waterproofing, in polishes, electrical 
insulating compounds, phonograph 
records and varnishes. Candelilla 
wax goes into polishes and dressings, 
varnishes, rubber compounds, adhe- 
sives and electrical insulating ma- 
terials. Japan wax is used for pol- 
ishes, soaps and in wax matches. 

Mineral waxes, such as ozokerite, 


ceresin and paraffin waxes. Ozoker- 
ite, and the ceresin refined from it, 
are used as a waterproofing for elec- 
trical insulation, Pr rubber com- 
pounding, wood impregnants, waxed 
paper, carbon paper, lubricants, pol- 
ishes, textile sizings, sealing wax and 
inks. Montan wax is used in elec- 
trical insulation, paper sizing, phono- 
graph records, adhesives, paints and 
olishes. Paraffin wax goes into rub- 
cs compounding, packaging of food- 
stuffs and other products; for water- 
proofing of wood, paper, etc.; in 
electrical insulation, phonograph rec- 
ords, polishes, ra preparations, 
and in chemistry and medicine. 
Synthetic waxes. These can be 
modifications of the above, or can be 
wholly synthetic. A series of chlorin- 
ated waxes ranges from liquids to 
hard solids. They are used as lubri- 
cating oil additives, in cutting oils, 
as plasticizers in electrical insulation, 
and as ingredients in coatings for 
metals, plastics, wood, paper and 
fabrics. Microcrystalline waxes 4f€ 
used in waterproofing comp nds, 
protective coatings and dressings, 
phonograph records, lubricants 
trical insulation and in inks. 


Properties of Waxes 

While the waxes show a con ler- 
able range in ps per a ew 
general properties of 1 


o 
Cc 


industria! 1m- 
portance can be named: 
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|. Waxes are highly water-resis- 
tant and water-repellant. There are 
exceptions to this general statement. 
Some of the synthetic waxes are 
water-soluble. In the main, however, 
the waxes are insoluble in water, and 
this is one of their most important 
characteristics. 

2. Waxes tend to be chemically 
inert. They do not corrode metals, 
nor attack wood, glass, rubber, paper, 
etc. They resist the action of most 
chemicals. Exception must be made 
for some of the synthetic waxes, 
which seem to be somewhat more 
active chemically. 

3. Waxes are for the most part 
lighter than water, soften at tem- 
peratures only slightly above room 
temperature, are usually light in color 
and transparent when used as a thin 
film, possesses a characteristic luster, 
and are free from tackiness unless 
warmed. They are, in general, soft 
solids, but some synthetic waxes may 
be oily liquids. 

4. Most waxes are not subject to 
putrefaction or rancidity. 

5. Waxes are antifrictional. They 
are natural lubricants, and this prop- 
erty is becoming more important in 
a number of industrial applications. 

6. They have good electrical in- 
sulating properties. 

These properties make them im- 
portant as waterproofing compounds ; 
protective and preservative materials 
for wood, leather, metals and rub- 
ber; dry lubricants; heat sealable 
materials when used as finishes on 
paper for packaging; protective ma- 
terials for electrical and electronic 
units; and ingredients for adhesives 
and rubber substitutes. 


Forms of Waxes 


Waxes are available as commercial 
preparations in the form of (a) 
solid waxes, (b) dispersions in 
water, (c) dispersions in hydrocar- 
bon solvents, (d) dispersions in oil, 
(¢) paste waxes, (f) solutions in 
hydrocarbon solvents. Solid waxes 
are applied in a molten condition for 
most purposes; they are used occa- 
sionally as bar waxes and applied by 
rubbing. Water dispersions are most 
used where protection and luster are 
the results desired. Dispersions in 

ocarbon solvents are used where 

cation is desired, as in metal 
‘ing compounds, drawing com- 
pounds, etc., where heat is developed 
under pressure. Dispersions in oil, 
ssessing excellent stability, have 
cen developed especially for use as 
lubricant in slow draws, where lit- 
le heat is produced. They are used 
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where initial lubricity is desired, or 
where a wet surface must be main- 
tained; the oil provides these prop- 
erties. 

Paste waxes are usually thick dis- 
persions in organic solvents, and are 
used where a thick film is required. 
They have found a special field in 
the lubricating of metal during spin- 
ning. Paste waxes, easy to apply, 
have been used as mold release 
agents also. Sojiutions of waxes in 
hydrocarbon solvents are the best 
choice when a continuous film is im- 
portant, as for protective purposes 
over steel, aluminum, magnesium, 
brass and copper. The film produced 
is dry and lustrous. 

When used industrially, waxes of 
several kinds can be blended together 
to obtain a material with the desired 
properties. The properties of the fin- 
ished material will be affected by the 
form in which it is prepared whether 
solid wax, dispersion, paste, or solu- 
tion, and by the solids content. 
Other ingredients include synthetic 
or natural resins, corrosion inhibi- 
tors, stabilizers, and perhaps coloring 
materials, in addition to the solvent 
or dispersing medium. 

The use of wax in the form of a 
dispersion makes possible low-cost 


coverage, as a gallon of the materials 
can be made to cover as much as 
2000 to 2500 sq ft of surface. Dis- 
persed waxes are applied by spray- 
ing, dipping, wiping, roller coating 
or tumbling. Spraying is done by 
hand or automatically, and an even 
coating can be laid down that will 
dry rapidly. Water dispersions are 
especially suitable for spray applica- 
tion, as they do not present a fire 
hazard. Making several passes over 
the surface will improve gloss. A 
bank of lights or warm air oven will 
accelerate drying where necessary. 

Dipping can be done on a belt 
conveyor or in baskets. The parts 
can be warmed before dipping if the 
y eee must be short, ms a forced 

rying after dipping is the rule. 
Infrared drying or warm air drying 
are the methods most used. When 
basket tt. is used, the parts may 
be centrifuged before going into the 
drying portion of the cycle to insure 
removal of all excess fluid, and to 
develop a uniform film. 

When only one surface of a part 
is to be coated with wax, or when 
the application does not warrant set- 
ting up of elaborate equipment, the 
wax may be applied by simple wip- 
ing. It is most easily used with flat 


Wax preparations were used to lubricate in tapping the cast iron piece on the right. Threads 
were much cleaner than those on the piece at left, and required less power to make. (All 
photos courtesy S$. C. Johnson & Son, Inc.) 
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surfaces, but wire can be coated by 
the wiping method of passing it be- 
tween saturated rubber sponges. 

Roller coating is especially valu- 
able for coating flat surfaces, such 
as sheet stock. A web of cloth or 
paper can be passed between two 
rolls to coat both surfaces at high 
speed and in continuous operation. 
Tanks to feed the wax dispersion to 
the rolls makes the process auto- 
matic. 

Coating by tumbling is especially 
suited to coating small parts of ir- 
regular shape, and is widely used 
with articles of molded rubber, plas- 
tics or wood. Sawdust, shoe pegs, or 
leather scraps are impregnated with 
the wax, wnich can be applied as a 
solution, dispersion or in the molten 
state, and the parts to be coated are 
then tumbled in barrels with the 
impregnated material. The parts may 
be tumbled without the impregnated 
material first, to remove flash or 
burrs; after cleaning, the parts are 
then tumbled with the impregnated 
sawdust or scraps. 


Most of these processes are es- 
pecially effective with water disper- 
sions of wax. Water dispersions can 
be used effectively with the work at 
slightly elevated temperatures. Large 
instailations, where a considerable 
quantity of work goes into a dip 
tank or container at 160 to 180 F, 
may require the placing of cooling 
coils in the tank to prevent the dis- 
persion from overheating. The sur- 
face of the work must be clean and 
free from grease or oil before 
processing. When a wax coating is 
to be applied over a phosphated, 
plated or oxidized finish on steel, the 
work should be thoroughly rinsed, 
then wax-coated soon after the treat- 
ment. 


Wax dispersions in water are usu- 
ally slightly alkaline in reaction 
because of the stabilizing chemicals 
in the dispersion. They are therefore 
miscible with soap solutions. A gal- 
vanized tank should not be used for 
dipping operations or storing the dis- 
persion, however. A black steel tank 
is best. 


It is possible to extend the wax 
dispersions in water by diluting with 
water. Some dilution should not be 
excessive, as it lowers the ability of 
the dispersion to wet the work, and 
detracts from the gloss finish. 


Applications of Wax 


Protective Films—Transparent wax 
films can be formed on steel, whether 
in a mill finish or plated, phosphated 
or oxidized. Wax preparations for 
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this purpose contain a resin, as the 
wax alone would have inadequate 
protective properties. Water disper- 
sions containing a black dye are es- 
pecially designed for use with phos- 
phated or oxidized finishes. 

Wax films are also serviceable on 
nonferrous metals, such as alumi- 
num, Magnesium and the cuprous 
alloys. Wax polishes for wood and 
leather are standard. They are also 
widely used for protecting or gloss- 
ing the surfaces of rubber and plas- 
tics. As a coating or impregnant for 
paper and textiles, wax supplies a 
high degree of water resistance with- 
out destroying the flexibility, or 
“hand,” of the material. It is used 
as a wood impregnant also. In elec- 
trical insulation it serves to maintain 
high dielectric properties in paper, 
fiber, etc., by aan poh 
Tropical packaging has made use of 








Molded plastic pieces are given ap 
improved luster and increased resis. 
tance to scratching by a wax finish 
Plastics so treated include clea; 
acrylics and opaque thermoplastics 
and thermosets. In the case of the 
acrylics, it is necessary to choose the 
wax preparation carefully to avoid 
solvent action on the clear materia| 
by organic solvents in the formula. 
tion. The crazing or other surface 
defects may appear only after a lapse 
of time. Fountain pens, telephone 
handsets, radio cabinets, etc., are 
typical of the parts that may be given 
a wax finish. The finish is applied 
by tumbling, or by dipping, usually 
in a wire basket. Wiping or spraying 
may be used where suitable. 

Puzzles and games, playing cards, 
cutout toys, and other paper and 
ictboasd items are given longer 
life, greater resistance to staining and 
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Wax drawing lubricant helped in the forming of this coin plate for a pay telephone made 
of 405 stainless steel. 


wax-coated wrapping papers, and of 
heavier layers of wax formed by 
dipping small parts into a bath of 
molten wax, to protect against ex- 
treme humidity. 

A field now expanding rapidly is 
the use of wax coatings for protec- 
tion of small machined parts, such 
as nuts and bolts. The coating is 
produced by dipping, with the work 
in wire baskets. Here the wax not 
only provides a transparent protec- 
tive coating that does not accumulate 
dust, but it possesses a degree of 
lubricity when the part is put into 
use. 

Wax films on furniture and other 
woodwork are well established as 
protecting barriers against moisture 
and producers of high-gloss finishes. 
When wood is impregnated with 
wax, as in hardwood flooring, the 
durability and resistance to dirt are 
greatly improved. Wax polishes for 
leather are likewise familiar. 


wear, and a lustrous surface by 4 
wax treatment. Roller coating is usu- 
ally preferred, but dipping or spray- 
ing can be used. Carbon paper uses 
waxes for suspending the transfer 
ink. The water-resistant papers used 
for drinking cups, paper milk con- 
tainers, soda fountain cups and 
plates, are made with wax sizing of 
are impregnated with molten wax 
after forming. 

Special wax finishes for rubber are 
obtainabie in uncolored and colored 
types. Black finishes can be made 
with a black dye or with a black 
pigment, the opaque pigment being 
the choice for maximum protection 
against sun-checking and oxidation. 
Wax finishes give a gloss to such 
rubber pieces as rubber tile, rubber 
heels, toilet ware, rubber-covered 
wire, toys, industrial hose, gaskets, 
battery boxes and stair treads. Waxes 
are also used as mold release agents. 
The finishes can be applied by spray- 
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This saw blade was held for 48 hr at 100 F in an atmosphere of 100% relative humidity. 
Corrosion started in the untreated portion of the blade, while the wax-protected portion 


remained unaffected. 


ing, dipping, wiping, or roller coat- 
ing, depending upon the shape of 
the piece to be coated. 

Textiles, and especially cotton and 
linen, may be given a wax dressing 
to improve the hand and to impart a 
measure of water resistance. Arti- 
ficial leathers are given a gloss and 
more leatherlike appearance by wax 
dressing. 

Protective films of wax on steel are 
not intended to provide long-life 
protection against outdoor exposure, 
nor in service involving abrasion. 
They will give good protection dur- 
ing storage and counter display 
against finger-spotting and other 
defects caused by handling. With 
the nonferrous metals, where a cer- 
tain amount of corrosion resistance 
is inherent in the metal, wax films 
will give satisfactory outdoor service. 

An important new use for wax 
preparations as protective films is in 
the protection of bright-finished tools 
such as saws during shelf period. 
The transparent film protects against 
both atmospheric corrosion and 
linger marking, and need not be 
removed before use of the item. Sev- 
¢ral of the large mail order houses 
a now using this method of pro- 
ection. 

Aluminum window frames and 
screen sash have been tested in 
20% salt spray in accordance with 
A.S.T.M. methods. The aluminum 
frames coated with the wax film 
Were undamaged after more than 300 
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hr in the salt spray, while the unpro- 
tected frames were badly corroded 
after the same exposure. 

Lubricants for Metal Processing— 
In metal cutting, deep drawing, cold 
heading and wire drawing, benefits 
from the use of wax dispersions and 
solutions are just beginning to 
achieve recognition. Their use as a 
dry lubricant in automobile leaf 
springs is well established. More 
recently wax has become established 
as a lubricant in certain powder 
metallurgy products. Aluminum slugs 
for impact extrusion into collapsible 
tubes can be coated with a wax film, 
usually by dipping, to lubricate the 
forming operation. 

Certain synthetic waxes have been 
used for some time in cutting oils to 
improve the wetting action of the 
oil. Use of blended waxes as lubri- 
cants for drawing, tapping, bending, 
and other metalworking operations 
is new, however. Tests made in the 
tapping of a 1]-in. hole in cast 
iron, using wax in comparison with 
a standard cutting oil, showed that 
cleaner threads were produced with 
the wax as lubricant, and that power 
required was less. 

As a drawing compound, especially 
formulated waxes have shown un- 
usual results. A light-gage stainless 
steel, type 405, was drawn to form 
the coin receiver panel for a pay 
telephone. This involved drawing 
three holes about 14 in. deep over 
a small radius. Not only were the 


pieces drawn successfully, using a 
solvent dispersion of wax as the 
drawing compound, but tool wear 
was reported to be imperceptible 
after 2000 pieces had been run. 

Results of metal forming tests at 
an aircraft plant were hese tm 
Aluminum tubes of 3S alloy 4 in. in 
dia, one set with a wall thickness of 
0.065 in., another with a wall thick- 
ness of 0.081 in., were bent on a 
power bender. The first set was bent 
to a radius of 15 in., the second to 
a radius of 8 in. Wax lubricant was 
applied to the outside surfaces of the 
tubes by brushing, while regular 
lubrication was used on the insides 
of the tubes and on the arbor. The 
tubes were formed smoothly, with 
no wrinkling on the inside walls of 
the tubes. 

In addition to performing success- 
fully as a die lubricant, it was re- 
ported that the wax coating produced 
savings by replacing the protective 
coating of grease applied before stor- 
age, and the consequent cleaning 
necessary before forming the alumi- 
num. The lubricant used was a sol- 
vent dispersion of waxes, and the 
film was about 0.0005 in. thick. 

In making the bending tests, wax 
was —_ to the aluminum, per- 
mitted to dry for about 8 to 10 min, 
and the pieces were then bent dry. 
No additional lubrication was neces- 
sary, it was reported. Progressive 
draws can be made without applying 
a second coating of wax, unless an 
anneal is also necessary. The process 
holds out the possibility of clean and 
oil-free operations, according to engi- 
neers of the company. 

om in Compounded Ma- 
terials—Waxes go into the com- 
pounding of rubber, where they serve 
as a dispersing agent for carbon 
black, and as an activator for the 
accelerators used to speed vulcaniza- 
tion. They are frequently used in 
formulating adhesives, pharmaceuti- 
cals, phonograph records and print- 
ing inks. They are also used in 
paints to improve gloss and water re- 
sistance. 


Wetting Agents—Certain of the 
chlorinated waxes have the property 
of improving the ability of lubricat- 
ing oils to wet steel, and are used as 
additives with crankcase oils for that 
purpose. 


Low-Temperature Fusing Con- 
stituents—W axes provide fusible pat- 
terns for use in the precision invest- 
ment casting process. They confer 
heat-sealing properties upon wrap- 
ping papers, such as bread wrappers. 
They also serve as thermolytic bind- 
ers in powder metallurgy compacts. 
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NEOPRENE WINDOW SEALS thes. 8. £. olson Corp. of New York had 


a tough design problem in this glass-paneled delivery truck. The catch in this 
special truck body was mounting the glass in the frames. The mounting had to 
be firm to prevent chatter, yet it could not be so rigid that the normal twisting 
of the body would crack the glass. It had to give a tight seal, without transmit- 
ting road shock. Thermal insulation had to be met, too—each panel was two 
panes of shatterproof, plate glass with a dead air space between. The sketch 
shows the answer that the Olson designers came up with. An extruded aluminum 
double-channel is riveted to the body and carries two Neoprene strips which 
lock the glass in place, seal the edge, and allow the body to twist without 
breaking the glass. Either of the panes can be removed from its Neoprene 
mounting strip. Neopreme was chosen over other rubbers because of its high 
tensile strength and its resistance to sun and weather. Gasoline fumes and 
chemical cleaners that might be used on the glass or truck body will not soften 
it, either. 


PLASTICS IN ELECTRIC MIXER Several parts of this all-purpose electric mixer, made by 


Manning, Bowman & Ce., are molded of Durez phenolics. Heat resisting Durez is used on the 
handle, speed-control button and on several smaller parts. Its shiny black surface contrasts with 
the white finish on the rest of the mixer. The handle can be mounted on the top or on the side, 
as preferred, so that the mixer is convenient for right or left hand use. This reduces the possibility 
that the operator's hands will be burnt by steam or hot food. The three-speed switch is turned by 
hand, using molded-in grooves along the outer edge. it is put at the top of the mixer and clearly 
marked for the various speeds. Speed stops are highlighted in white. 
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DUCTILE IRON CLUTCH A new applica- 


tion of ductile iron, which derives its unusual 
properties from the occurrence of graphite in 
spheroidal form instead of flakes, is in heavy 
duty clutch parts. The Twin Dise Clutch Co. manu- 
factures torque converter transmissions which use 
these clutches (arrow in cutaway). The part is 
designed so that it could not be forged out of 
steel. Cast iron, on the other hand, would not 
stand up under the severe service. Thus, ductile 
iron was a logical choice from a strength stand- 
point. It had other advantages, too. The iron 
is easy fo machine. As the front and rear views 





show, the clutch carrier has a hub and a large 
flange, the casting measuring 17% in. in dia 
at the flange vein and % to 1 in. at the hub, the 
part is machined overall, and splines are cut in 
the hub. Almost every possible machining oper- 
ation, including threading, hobbing, drilling, 
reaming, tapping, milling, boring and turning, 
are performed on the casting, and appreciable 





economy results from the use of ductile iron. 
Castings were produced by the State Foundry 
Machine Co., Cedar Grove, Wis. 





BI-METAL SWITCH Seven copper alloys are used to resist corrosion in this switch made by Camstat, Inc., Los Angeles, Calif. 
Cartridge brass, 70 copper, 30% zinc, is used for the cover (1), bracket (2), pointer (4), yoke (9), and staple (3), because it takes heavy 
working better than high brass. Half-hard temper was necessary to permit drawing, forming and bending of the cover pointers and 
yoke, and in the staple to permit the prongs to be bent at assembly. The bracket is spring hard (8 numbers) since it acts as a flat 
spring. Phosphor bronze Grade A, 95 copper, 5 tin, 0.15% phosphor is used for the contact springs (16), push button spring (17), 
spring link (18), and flat spring (20). All have spring temper. Grade B nickel silver, 55 copper, 18% nickel and the rest zinc, is used 
in the pivot bracket for its spring characteristics, high strength (over 90,000 psi in its extra hard temper) and ductility to permit form- 
ing. Grade A nickel silver, 65 copper, 18% nickel and the remainder zinc, has greater ductility and permits dimpling, bending and 
forming the actuating lever (10). Free machining brass is used in the counterweight (on 9), adjusting nut (5), terminal (6), stub (7), 
and calibrating screw (12). The hollow rivets (11) and (13) are cold headed from cartridge brass, while the cold headed and roll 
threaded screws (14) and (15) are made of high brass, 65 copper, 35% zinc. This alloy is not as ductile as cartridge brass, but is 
sufficiently workable for medium-sized heads and roll threading. 
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Materials at Work 


NYLON HAMMERS The Nuplaflex and Nuplan (nylon) tips used 


in the Nupla Hammers made by the New Plastics Corp. give a tough 
striking surface that is resistant to petroleum and common industrial 
acids. The plastic tips will not chip, spark or mushroom. The resiliency 
of nylon is low and the new hammers have very little of the rebound 
or bounce that is pronounced in rubber tips. Hammer rebound is 
claimed to reduce operator efficiency. The tips can be changed to suit 
the requirements of each job. Some indication of the superiority can 
be seen in industrial tests. In one application, the nylon hammer 
lasted 500 hr; its nearest rival, brass, lasted only eight. Another 
check on the comparative yearly costs of nylon and rawhide ham- 
mers showed nylon a little more than 1/3 as expensive. The illustra- 
tion shows a nylon hammer, disassembled, next to the darker, assem- 
bled rawhide hammer. 
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WEIGHT ESTIMATING SLICER The Toledo Scale Co. designed 


its new Profit-Angle Slicer with Quick Weight Estimator for five character- 
istics: good looks, convenience, dependability, safety, and cleaning ease. 
The choice of the material for each part was an important part of the 
design. Every part of the machine which touches food is stainless steel 
or anodized aluminum. This precaution insures easy cleaning, and adds 
to the beauty of the machine besides. The cleaning problem was also 
lessened by designing all parts that are cleaned with smooth lines to 
prevent dirt pickup. The circular knife is one piece of stainless steel, 
double-angle mounted so that only the leading edge of the knife comes 
in contact with the food. The knife guard has a flat top to allow full 
travel to the carriage, and there are no channels or crevices inside the 


guard to collect meat juices or scraps. The body of the machine is Bonder- 
ized and finished in baked enamel. 














ALS e United States 
DIE CAST END FRAMES TEFLON TRANSFORMER TERMIN The United $ 


The Small Motors Div. of the Gasket Co. is producing a fused hermetic seal between fivoro- 
Westinghouse Electric Corp. has reduced the cost of the end frames carbon resins and metals in the one- to nine-pin Chemelec trans- 


for fractional horsepower motors by an estimated 20% by chang- former terminals. These terminals are used to hermetically seal 
| ing from iron sand castings to these aluminum die castings. The AF, AG, AH and AJ size transformer cases in specification Mil 


biggest saving is in machining. The 11 machining operations T-27. The flvorocarbon-metal seal structure is microcrystalline and 
required on the iron castings were reduced to three. Before 


changing to die casting,: the frames were completely redesigned 
fo take advantage of the economies of the process by the Light 
| Metals Div. of Thompson Products, Inc., in cooperation with West- 


the material changes evenly from pure fluorocarbon to pure metal 
in a cross-section through the seal. These terminals stand vibra- 
tion and mechanical and thermal shock well, due to the nature 
of the seal and the characteristics of Teflon. There is no strain 
inghouse engineers. The new design incorporates such features point as there is in a fused glass or ceramic-metal seal. The 
as bosses around throughbolt holes to reinforce the castings assembly of the unit is also facilitated because there is no danger 
against compressive stresses applied during assembiy. Tapping of breakage. The terminals are used from 150 to 525 F withouv! 

] 


operations were eliminated by using thread-cutting screws in cored changing their electrical characteristics. Teflon is also unaffected 


holes, and a hexagonal shoulder was added to act as a locating by even extreme humidity, is non-inflammable and impervious '° 
base for fixtures. 


| corrosive atmespheres and fungus. 
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NYLON BEARING 


ditions or with no lubrication at all. It is tough, resilient, abrasion resistant, inert to most indus- 
trial chemicals, and stands temperatures up to 250 F. The tough glazed surface that forms on 
nylon gives low friction and wear, and the plastic tends to damp vibrations. Dimensional changes 
due to heat and moisture absorption required wide clearances in conventional nylon bearings, 
however, and the bearing loading approached a line contact. The Thomson Industries, Inc., Man- 


WHIP CREAM DISPENSER 


resin developed by the Ciba Co. prevents the destructive action 
of fatty acids on the aluminum containers of cream whipping 
machines. This corrosion problem had shortened the service 
life and marred the appearance of previous machines. The 
solution to the problem, as worked out for the Kidde Manu- 
facturing Co., the machine manufacturer, was to pour the resin 
developed for the purpose into the aluminum bottle, pour off 
the excess, and allow the resin that stayed on the inside sur- 
face to harden. This coating made the aluminum impervious to 
the fatty acids in the cream and simplified cleaning problems. 
Thus, the lightness of aluminum could still be capitalized on, 
and the expense of a more corrosion resistant metal was made 


Nylon as a bearing material performs well under adverse lubricating con- 


The new Araldite coating 


unnecessary. 


hasset, N. Y., have designed the Nylined bearing to remedy these defects and capitalize on the 
advantages of the material. This bearing consists of a metal shell, with a nylon liner that is cut 


with a corkscrew compensation gap. This gap allows the nylon to expand and contract without 
changing the radial dimensions of the bearing. Lubricant can be stored in annular grooves in the 
metal shell. Nylined bearings, unlike regular nylon bearings, can be press fit or clamped easily, 


and there is no danger of seizure due to deformation of the nylon. There is also a material saving, 
since nylon is provided only for bearing, while the strength is in the steel shell. 


HIGH PERMEABILITY ALLOY An aircraft radar power 


transformer made with Tran-Cor T-O-S, an alloy developed by 
Armco Steel Corp. (at the left), is smaller and lighter than a 
similar unit of equivalent rating made with standard material. 
Core loss of T-O-S is low, but the outstanding characteristics of 
the material is its high permeability at very high inductions. It 
is believed that no other commercial silicon or nickel alloy will 
meet the permeability limits of T-O-S, 1800 at 18 kilogausses. 
The new material was designed for ambient temperatures of 
390 F. It is an iron-silicon alloy with a high degree of orienta- 
‘ion, Obtained by special processing and test-selection. T-O-S 
as developed under contract for the Navy for use in miniatur- 
ced equipment with 400-cycle current. It is supplied only in 


‘our mil thicknesses in 12%-in. wide coils, and has excellent 
workability. 
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YARN-CARRYING SLEEVE The United States Rubber Co. 


has developed a tough plastic yarn-carrying sleeve for use in 
textile mills on Barber-Colman spooling machines. The new parts 
are made of Uscolite, a thermoplastic blend of rubber and plastics. 
One mill can have 30,000 to 50,000 of these sleeves in opera- 
tion, and replacements have run as high as 15% per year. The 
plastic sleeve is expected to greatly reduce this maintenance ex- 
pense. The new part has more than five times the impact strength 
of the phenolic types now being used. It will not shafter or 
warp, according to the manufacturer, nor will it chip at the edges 
to break or knot the yarn. The Uscolite sleeve can be used with 
cotten, rayon or the newer synthetic fibers spun on the cotton 
system. A waffle design on the surface permits it fo carry yarn 
more securely. 
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High Chromium Steels esist Attack by 


Liquid Bismuth Alloys 


A major problem in the 
use of liquid metals as 
heat transfer media is 

the selection of suitable 
constructional materi- 

als to contain them. 





@ IN MANY INDUSTRIAL processes 
efficiency is increased by elevating 
temperatures. A limiting factor is 
the manner of heating the reaction 
vessel or of transferring heat from 
one piece of equipment to another. 
Steam is commonly used at relatively 
low temperatures, but the increase of 
pressure with rising temperature lim- 
its the range of economical operation. 
At somewhat higher temperatures or- 
ganic liquids or molten salts are 
employed. The organic liquids are 
not used above 800 F to any extent 
because the rate of decomposition in- 
creases rapidly above that tempera- 
ture. Molten salt baths are used up 
to 1000 F and can be applied at 
higher temperatures, but their heat 
transfer properties are not particu- 
larly attractive and corrosion becomes 
a factor as the temperature is in- 
creased. Present investigations now 
indicate that metals will be employed 
to extend the useful range of liquid 
media to 800 to 1400 F and pos- 
sibly to higher temperatures. 

The liquid metals have certain 
definite i sa as heat transfer 
media. They have high thermal con- 
ductivities. Their heat transfer co- 
efficients are among the highest 
known, being many times those of 
the organic liquids. They do not de- 
compose, a factor which limits the 
range of the organic compounds. 
Most of the metals under considera- 
tion have high boiling points, thus 
permitting operation of equipment at 
relatively low pressures. Electromag- 
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by JOHN L. EVERHART, Associate Editor, Materials & Methods, 


and EDGAR L. VAN NUIS, Metallurgical Engineer 


netic pumping is possible, simplifying 
the pumping problem considerably 
by eliminating moving parts and 
packing. On the other hand, these 
liquid metals may be quite corrosive 
toward constructional materials. 

Among the metals under consid- 
eration are mercury, sodium-potas- 
sium alloys, and bismuth alloys. 
Mercury has been used in boilers 
since 1922, and several new installa- 
tions have been made recently. The 
maximum economical service temper- 
ature is limited to about 1000 F 
because of its low boiling point. The 
sodium-potassium alloys have low 
densities and their heat transfer prop- 
erties are attractive. They have been 
used successfully in a number of 
heat transfer applications. These al- 
loys, however, are hazardous in the 
event of equipment failure since 
they react violently with water, ignite 
spontaneously in air at high tempera- 
tures, and ordinary fire-fighting 
equipment is not suitable for extin- 
guishing an alkali-metal fire. The 
bismuth alloys do not have these 
disadvantages. 

The properties of several of the 
bismuth alloys are shown in the ac- 
companying table. Among the de- 
sirable features are the low melting 
points, particularly of the bismuth- 
lead-tin and bismuth-indium-lead al- 
loys. Since these two alloys melt 
below the boiling point of water, 
thawing of frozen lines can be ac- 
complished with boiling water or 
exhaust steam. The boiling points of 
the two alloys have not been reported 
but are certainly near that of bis- 
muth-lead. Thus, these alloys are 
potentially useful over a wide range 
of temperature. In comparison with 
the sodium-potassium alloys they 
have the disadvantage of much higher 
density. Bismuth alloys may also have 
unusual expansion properties since 
bismuth is one of the few metals 
which expand on freezing. Although 














Fig 1—Corrosion loop showing locations of 
three failures. (1) After 1000 hr in contact 
with bismuth-indium-lead at 1200 F. (2) 
After 4000 hr in contact with bismuth-lead- 
tin at 1200 F. (3) After 4750 hr in con- 
tact with bismuth-indium-lead at 1200 F. 


the alloys included in the table con- 
tract normally on freezing, both bis- 
muth-lead and bismuth-lead-tin ex- 
pand after solidification. This 
expansion would require considera- 
tion in designing equipment for 
handling the alloys. 

The use of bismuth alloys in heat 
transfer applications depends on the 
selection of suitable constructional 
materials to contain them. Investiga- 
tion of the rate of attack of bismuth- 
lead alloys on such materials indicates 
that nickel and high nickel alloys, 
copper and copper alloys, and cobalt 
alloys are unsuitable as containers. 
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Properties of the 


Low Melting Alloys 














Bismuth-Lead- | Bismuth-indium- 
Bismuth-Lead Tin Lead 
ition, % Bismuth 55.5 52 52.3 
Conpaion aa 44.5 32 25.8 
eee a eee pe —. iF ae 
aac lege ae leet 21.9 
ity, Lb/Cu In. 
-— if 0.379 0.352 0.344 
Liquid 0.371 (260 F) | 0.346 (212 F) | 0.337 (160 F) 
Melting Point, F 255 203 158 
Boiling Point, F —- : | ‘Seana 8 | Saawee 
Thermal Cond., Btu/Hr/Sq Ft/Ft/°F 
Solid 5.8 aa ee SRR re: | Tease” 
Liquid ee a RE Sealer er 
Specific Ht., Btu/Lb/°F Ee eee one Bree ees 
680 F) 
Viscosity-Centipoises 
prea 2.28 (275 F) 2.58 (212 F) 2.29 (212 F) 
Heat Transfer Coef., Btu / Hr/°F/ Sq Ft a) 2. ee ee. Se 
(10 ft/sec) 
Expansion, % on Freezing (Contraction) —1.43 —1.53 —1.92 
in Solid State 0.77 1.54 0 














Among the steels, the high chromium 
alloys are more resistant than the 
nickel-chromium materials as a gen- 
eral rule. Little information has been 
available on the rates of attack of 
other bismuth alloys. 


Corrosion Tests 


In a series of investigations, a 
number of constructional materials 
were exposed to attack by several 
liquid bismuth alloys to obtain an 
indication of the corrosive properties 
of these alloys. Samples of the steels 
were submerged in the liquid alloys, 
which were circulated in a closed 
loop by means of convection currents 
set up by heating the main arm of 
the loop and cooling the side arm. 
Rates of attack were determined by 
weighing the measured samples be 
fore and after exposure. The results 
obtained in this series of tests are 
given in the accompanying table. 

Since the loops, or “harps”, as 
they are called more commonly, were 
built of type 309 stainless steel tub- 
ing, they were also attacked. Several 
failures occurred by pin-holing 
through the walls of containers, the 
locations of these failures being in- 

ated in Fig 1. All of the failures 
occurred in harps containing bismuth- 

id-tin or bismuth-indium-lead. Typ- 
ical cross-sections of tubing after 
ire are shown in Figs 2 and 3. 
nitric acid etch reveals zones 

h different etching characteristics. 

it these zones are not merely acid 

ins is shown in Fig 4, which is 
lacrograph of portions of the ring 
wn in Fig 3. The zones are 
arly distinguishable in the un- 

‘hed samples. The cracks which ap- 

ared during preparation of the 
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section for polishing indicate that the 
material in this section was very 
brittle. 

Harps containing bismuth-lead 
were still in operating condition 
when the tests were terminated. At 
that time, one had been operating 
for 5000 hr at 1200 F and another 
for 600 hr at 900 F. At the con- 
clusion of the testing period, a harp 
containing bismuth-lead-tin was also 
in operating condition after 4000 hr 
at 1200 F. 

In the ‘Liquid Metals Handbook,” 
Kelman, Wilkinson and Yaggee have 
given a method of rating materials 
on their suitability for handling liq- 





Fig 2—Cross-section of loop which failed 

after 4000 hr in contact with bismuth-lead- 

tin alloy at 1200 F. (Etched with nitric acid. 
11/,X) 





Fig 3—Portion of cross-section of a loop 
which failed after 1000 hr in contact with 
bismuth-indium-lead at 1200 F. Area of 
failure at top. (Etched with nitric acid. 4X) 


Fig 4—Section of ring shown in Fig 3. Top, failure. Bottom, 1 in. from failure. (Unetched. 


10X) 
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uid metals, and the accompanying 
table is based on their system. Bis- 
muth-lead is less active than either 
bismuth-lead-tin or bismuth-indium- 
lead and there should be less difficulty 
in selecting a suitable constructional 
material to handle this alloy, but sev- 
eral materials deserve serious consid- 
eration for handling each of these 
liquid bismuth alloys. However, it is 
apparent from these results that re- 
sistance to one alloy is no criterion 
of resistance to another. Selection of 
a material to handle a given liquid 
alloy must be made on the basis of 
experiment with such factors as tem- 
perature, rate of circulation, and 
purity of the liquid alloy receiving 
due consideration. 


Applications 


Bismuth alloys, because of their 
low melting and high boiling points, 
can be used over a wide temperature 
range. They have been substituted 
for oil in heat exchangers because of 
their superior conductivity and heat 
transfer properties. Since it is pos- 
sible to achieve extremely close tem- 
een control by using a circulating 
iquid raetal as the heating medium, 
these alloys will probably see service 
in the heating of high temperature 
reaction vessels either to add or re- 
move hv:at, depending on the require- 
ments of the process. Other uses 
which have been suggested are the 
control of die temperatures in die- 
casting machines, control of mold 
temperatures in glass making, frac- 
tional distillation of metallic vapors, 
and the reheating of steam. 

Lest the low temperature possibili- 
ties be forgotten, bismuth alloys are 
used to impress finishes on fabrics. 
In this application, requiring close 
temperature control, the cloth is 
passed through a dye and then 
through the liquid bismuth alloy bath 
which provides the desired pressure 
to impress the finish on the fabric. 

Present uses of the bismuth alloys 
in liquid form are quite limited, but 
their possibilities are great and they 
may expected to serve useful 
function in providing suitable heat 
transfer aii for many future 
applications. 
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Constructional Temp, Exposure Liquid Mg/Sq Cm/Month 
Material F Time, Hr Metal 
Polished |“AsReceived"| | 
Sample Sample 
Stainless Type 304 900 1000 Bi-Pb 0.1 (a) 
1200 1000 Bi-Pb 7 18 
1200 1000 Bi-Pb-Sn 8 
1200 1000 Bi-In-Pb 0.6 
Stainless Type 317 1200 1000 Bi-Pb (a) 
1200 1000 Bi-Pb-So ea 
Stainless Type 310 900 1000 Bi-Pb 0.2 
1200 1000 Bi-Pb (a) 
1200 900 Bi-Pb-Sn 31 
1200 1000 Bi-In-Pb 90 
Stainless Type 420 1200 770 Bi-Pb-So 31 
Stainless Type 446 900 1000 Bi-Pb (a) 
1200 740 Bi-Pb ; 
1200 1000 Bi-Pb-Sn (a) 
1200 1000 Bi-In-Pb 15 
Titanium | 900 1000 Bi-Pb 119 
| 1200 1000 Bi-Pb-So 24 
| 1200 960 Bi-In-Pb 96 
4% Chromium-Titanium | 900 1000 Bi-Pb (a 
| 1200 860 Bi-Pb 232 
1200 1000 Bi-Pb-Sn (a) 
| 1200 1000 Bi-In-Pb 26 
Vanadium | 900 900 Bi-Pb (a) 
1200 1000 Bi-Pb-Sn 20 
| 1200 500 | Bi-In-Pb (a) 

















(a) Gain in weight 





Rating of Constructional Materials 





Conditions 


Suitability for Service* 
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Good Limited Poor 
Bismuth-Lead at 900 F 304 Titanium 
309 
310 
446 
4% Chromium- 
titanium 
Vanadium 
Bismuth-Lead at 1200 F 309 304 4% Chromium- 
310 317 titanium 
446 
Bismuth-Lead-Tin at 1200 F 446 304 309 
4% Chromium- 310 
titanium 317 
420 
Titanium 
Vanadium 
Bismuth-indium-Lead at 1200 F 304 446 309 
Vanadium 310 
Titanium 
4% Chromium- 
titanium 
* Basis of Rating 
M2e/Sq Cm/ Month 
eh bese coca Less than 1.6 
<P erres More than 1.6, less than 17 
SO edcdecons More than 17 


Type 309 rated on basis of service as container for liquid metals. 
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The largest salt bath ever constructed is 40 ff long, 6 ft wide and 11'/2 ft deep. This bath is used to descale stainless clad plate, which 


This is another in a series 
of comprehensive articles on 
engineering materials and 
their processing. Each is com- 
plete in itself. These special 
sections provide the reader 
with useful data on char- 
acteristics of materials or 
fabricated parts and on their 
Processing and application. 
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it handles at the rate of 30 tons per hr. (Ajax Electric Co.) 


Salt Baths for Metal Treating 


by Philip O’Keefe, Associate Editor, Materials & Methods 


Every engineer who designs metal parts or specifies their heat 
treatment or heat processing should fully appreciate the advan- 
tages and the limitations of modern salt baths. Molten salt baths 
can be used for almost all heating and heat treating processes. 
This Manual is a guide for the practical man in selecting salts 
and equipment. It also gives design and operating information 
on the following important salt bath processes: 





e@Carburizing and Cyaniding @Tempering and Coloring 

e Neutral Hardening e Heat Treatment Aluminum 

@ High-Speed Steel Treatment e Brazing 

@lsothermal Heat Treatments @Cleaning and Descaling 

@Process Annealing @Heating for Forging and 
Forming 








In recent years the use of molten 
salt baths has advanced rapidly as a 
major heating and heat treating 
method. Although salt baths are not 
a cure-all, they have a number of 
unique characteristics which make 
them useful in many different appli- 
cations. Their principal uses are (1) 
in heat treating processes either as a 
heating, case hardening or quenching 
medium; (2) heating metals for hot 
working operations or brazing; and 
(3) cleaning metals. 

Fused salt baths operate at from 
350 to 2400 F. The metal parts to 
be heat treated are dipped into the 
molten salt by hand in baskets or by 
conveyors. The primary purpose of 
the bath is to heat the metal to a pre- 
determined temperature. This is dine 
rapidly and evenly, and the operator 
can hold temperatures constant to 
within narrow-limits. 

In addition to heating, salt baths 
may have other functions. They can 
impregnate the surface metal with 
carbon and nitrogen, or simply pre- 
vent decarburization during heating. 
The salts that a user chooses depend 
on the chemical effects that he wants 
as well as on the temperature at 
which he operates the bath. In any 
case a salt is usually chosen which 
melts at 200 to 600 F below the 
operating temperature. 

Gas and oil fuel-fired pots are 
common for small salt baths. Larger 
baths are sometimes heated by gas- 
fired immersion tubes. Many oper- 
ators also prefer electric resistance 
heaters for low-temperature baths. 
These methods are of minor impor- 
tance, however, in comparison to the 
immersed electrode bath. 

Salt baths, of course, are only one 
type of industrial heating. The most 


directly competing types are electric 
furnaces, controlled-atmosphere fur- 
maces and induction heating. Years 
ago lead baths did many of the 
things now done by salt baths. How- 
ever, lead baths are now fairly rare, 
outside a few special industries, and 
molten salts are almost universally 
used. 


Advantages 


The unique features provided by 
salt baths include the following: 

1. Surface Protection—The salts 
protect the part from the air while 
it is being heated. Even when the 
part is taken out of the bath, it is 
coated with a film of salt which 
prevents oxidation. The operator 
needs no gas generating equipment ; 
the only extra cost of this protection 
is the cost of the salt removed on the 
work. 

2. Automatic Prebeat—A crust of 
frozen salt forms around a cold piece 
as it enters the bath. This crust is an 
insulator which protects the part 
from thermal shock. The salt layer 
melts as the piece comes up to tem- 

rature. 

3. Rapid Heating—A salt bath 
heats a part 4 to 6 times as fast as an 
atmosphere furnace. The metal is 
heated by conduction instead of ra. 
diation or convection. 

4. Uniform Heating—Heat is con- 
ducted to all surfaces simultaneously 
from the molten salt. No surface is 
shaded. 

5. Buoyancy—While all the com- 
mon metals sink in salt baths (the 
salts are 11/, to 3 times as dense as 
water), the parts are still well sup- 
ported. A 1-lb piece of steel weighs 
0.6 Ib in barium chloride at 1800 F, 


for example. A hot piece will no 
sag and distort as much in a salt bath 
as it will in air. 

6. Production Efficiency—Salt bath 
furnaces take up less floor space fo, 
a given output than competitiye 
equipment because of their shorter 
heating cycles. The temperatures and 
the furnace chemical conditions are 
easy to control in a salt bath; only 
unskilled labor is needed for efficient 
regulation. Salt baths are also 
to mechanize, and the work convey. 
ors do not pass through the hot 
zones. 


Limitations 


Some undesirable characteristics 
must also be considered. These in- 
clude: 

1. Operating Hazards—Some haz- 
ards exist with salt baths that are not 
connected with competitive processes. 
Carbonaceous material should never 
go into nitrate baths, for example. 
Work for any bath must be dry— 
water turns to steam at bath tempera- 
tures and can cause dangerous spat- 
tering. 

2. Additional Processing — Mote 
processing is often required with salt 
baths. The preparatory and post 
treatment cleaning operations can be 
increased. 

3. Limited Range—No one salt 
can be used for the whole salt bath 
temperature range. A furnace is 
limited to the temperature range of 
the salt in it. Most salt mixtures have 
a working range of 600 F. 

4. Work Shape Limitations — 
Some pieces cannot be treated easily 
in a salt bath—either because they 
float or because they drag out too 
much salt due to recesses and under- 
cuts. 





Heat Treating Metals in Salt Baths 


Any heat treating operation that 
can be performed above 350 F and 
below 2400 F—hardening, anneal- 
ing, quenching, tempering, normaliz- 
ing, martempering, austempering, 
isothermal heat treating, stress re- 
lieving and the like—can be done in 
a salt bath. 

The main salts used in these opera- 
tions are alkali metal chlorides, car- 
bonates, nitrates and nitrites, and 
alkaline earth chlorides. Their action 
is fundamentally different from that 
of the carburizing salts. The carburiz- 
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ing salts react chemically with the 
metal surface, while the heat treating 
salts ideally have no reaction with the 
heated metal. Their only function ts 
to bring the work to the bath tem- 
perature. 

Heat treating salt baths can be 
divided into three classes according 
to operating temperature range: 

1. 300 to 1200 F. Used for tem- 
pering and coloring steel, for anneal- 
ing nonferrous metals, and for 
quenching. 

2. 1100 to 1800 F. Used for an- 


nealing and hardening ferrous 
metals. 

3. 1850 to 2350 F. Used for heat: 
ing before forging, for hardening 
tool and die steels, and for heat 
treating stainless steels. 

While the salt bath case harden- 
ing treatments have grown steadily 
through the years, a much more 
phenominal growth has taken place 
in straight heat treating applications. 
In steel mills, in tool rooms and if 
metal fabricating, some of the most 
important metallurgical advances !9 
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p the last 15 years have been made pos- 
» sible by the application of salt baths. 
» These heat treating applications are 
p still growing rapidly. 


> Neutral Hardening 
= Neutral salt bath hardening devel- 
ps desirable physical properties in 
a carbon and alloy steel parts without 
m cclcterious scaling, decarburization 
| °° pitting. Salt bath heating in the 
= ‘cmperature range of 1400 to 2000 
a F lowed by a water, oil, air or 
‘Ow-temperature salt bath quench, can 
ised to harden carbon, alloy and 
niess steels of all analyses. The 
ess is commonly used with gears, 
Springs, tools, dies and ma- 

€ parts. 

Salt baths for heat treating carbon 
and alloy steels (other than high- 
™ Speed steel) should melt below 1240 
; F and should be extremely fluid at 
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the working temperature. A salt bath 
leaves only a thin protecting film 
on the work and keeps drag-out 
losses low. Water-soluble salts are 
preferable, so that the work comes 
clean and bright from the quench. 
Heat treating salts should also be 
non-hygroscopic and non-corrosive to 
the equipment and the work. 

The salts are primarily sodium, 
potassium and barium chloride, in 
various proportions. In the low tem- 
perature range baths, sodium and 
potassium chloride gma wag The 
baths that are used at higher tem- 
peratures, above 1700 F, are mainly 
barium chloride. The salts should be 
free of sulfides, sulfates, oxides, car- 
bonates and fluorides. 

Small amounts of sodium cyanide, 
silicon carbide or borax, called rec- 
tifiers, are sometimes added to pre- 
vent decarburization of the parts ar: 


ing heating. Gaseous methyl chloride 
is also used frequently as a rectifier. 
The need for rectification may be 
over-emphasized im many cases. 
These additions are certainly of much 
less importance with refractory pots 
than with metal pots. 

Neutral hardening salt baths have 
a number of advantages over other 
hardening methods. They give more 
production in less space, with less 
labor, since the heating cycles are 
four times faster than in radiant 
heated furnaces. Scaling and decar- 
burization are avoided without ex- 
pensive gas-producing equipment or 
precise automatic temperature con- 
trols. The control of distortion in the 
work is also outstanding. Salt baths 
should not be used, however, with 
parts that cannot be removed from 
the bath without excessive drag-out 
of salt. 
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Typical Salt Bath Solutions 








Baths for High-Speed Steels 


Preheating: operating range 1250 to 1650 F 


l. 
2. 


3. 
4. 


45% sodium chloride; 55% potassium chloride 
54% sodium chloride; 44% potassium chlo- 
ride; 2% sodium fluoride 

70% barium chloride; 30% potassium chloride 
55% barium chloride; 20% sodium chloride; 
25% potassium chloride 


High heat: operating range 1750 to 2400 F 


» 5 


6. 
~ 


8. 


95% barium chloride (min); 5% silicon 
dioxide (max) 

©$% barium chloride; 5% sodium chloride 
98% barium chloride; 1% titanium dioxide; 
1% silicon dioxide 

92% barium chloride; 5% calcium fluoride; 
39% silicon dioxide 


Quench: Operating range (1000 to 1380 F) 


9. 


10. 


11. 


20% sodium cyanide; 40% sodium chloride; 
40% sodium carbonate 

20% sodium cyanide ; 25% potassium chloride ; 
25% potassium carbonate; 30% sodium car- 
bonate 

30% potassium chloride; 55% sodium chlo- 
ride; 15% sodium cyanide 


Tempering: operating range 980 to 1550 F 


12. 


13. 


14. 


21% sodium chloride; 31% barium chloride; 
48% calcium chloride 

15% sodium chloride; 25% potassium chlo- 
ride; 20% calcium chloride; 40% barium 
chloride 

50% sodium chloride; 20% potassium chlo- 
ride; 30% barium chloride 


Nitriding: operating range 950 to 1100 F 


15. 


16. 
oy 


For 


44% sodium cyanide; 32% sodium carbonate; 
24% potassium chloride 

40% potassium cyanide; 60% sodium cyanide 
35% sodium cyanide; 21% sodium carbonate ; 
17% potassium carbonate; 22% potassium 
chloride; 5% sodium fluoride 

20% sodium carbonate; 15% potassium chlo- 
ride; 15% sodium chloride; 35% sodium 
cyanide; 15% potassium carbonate 


Neutral Hardening Baths 


alloy carbon and stainless steels—isothermal 


and other treatments. 


19. 
20. 


l 
2 


23. 


Same as No. 13 (950 to 1550 F) 

Same as No. 1 (1250 to 1650 F) 

Same as No. 2 (1250 to 1650 F) 

80% barium chloride; 20% potassium chlo- 
ride (1250 to 1945 F) 

78% barium chloride; 17% calcium chloride; 
4.5% sodium fluoride; 0.5% silicon carbide 
(1250 to, 1945 F) 

75% barium chloride; 4.5% sodium chloride; 
20% calcium chloride; 0.5% silicon carbide 
(1250 to 1945 F) 


Tempering and Isothermal Transformation Baths 


25. 


26. 


3% sodium nitrate; 42% sodium nitrite; 55% 


potassium nitrate (290 to 1100 F) 
5% sodium nitrate; 45% sodium nitrite; 50% 


potassium nitrate (290 to 1100 F) 

15% sodium nitrate; 35% sodium nitrite: 
50% potassium nitrate (320 to 1100 F) 
20% sodium nitrate; 30% sodium nitrite: 
50% potassium nitrate (320 to 1100 F) 

55% sodium nitrate; 45% potassium nitrate 
(475 to 1100 F) 


Nonferrous Annealing Baths 


50% sodium carbonate; 25% potassium chlo- 
ride; 25% sodium chloride (1100 to 1700 F) 
45% sodium carbonate; 45% potassium chlo 
ride; 10% sodium chloride (1000 to 1500 F) 
35% sodium carbonate; 10% sodium fluoride; 
30% potassium chloride; 25% sodium chloride 
(1110 to 1680 F) 

95% barium chloride; 3.5% calcium fluoride; 
1.5% barium fluoride (1200 to 1965 F) 


Carburizing Baths 


order of increasing depth of case—operating 
range to 1545 to 1700 F 
25% sodium cyanide; 45% barium chloride; 
10% potassium chloride; 18.5% sodium 
chloride; 0.5% silicon carbide; 1% carbon 
20% sodium cyanide; 30% barium chloride; 
30% sodium chloride; 20% sodium carbonate 
41% sodium cyanide; 25% sodium carbonate; 
25% potassium chloride; 7.5% sodium fluo- 
ride; 0.5% silicon carbide; 1% carbon 
45% sodium cyanide; 9.5% barium chloride; 
10% potassium chloride; 34% sodium chlo- 
ride; 0.5% silicon carbide; 1% carbon 
42% sodium cyanide; 29% sodium chloride; 
20% potassium chloride; 7.5% sodium fluo- 
ride; 0.5% silicon carbide; 1% carbon 
65% sodium cyanide; 8.5% barium chloride; 
15% potassium chloride; 10% sodium chlo- 
ride; 0.5% silicon carbide; 1% carbon 
85% sodium cyanide; 8.5% barium chloride; 
5% sodium chloride; 0.5% silicon carbide; 
1% carbon 
88% sodium cyanide; 9% sodium fluoride; 
1% silicon carbide; 2% carbon 
10% sodium cyanide; 50% barium chloride; 
10% potassium chloride; 10% sodium chlo- 
ride; 20% sodium carbonate 
Note: Silicon Carbide must be 80-120 mesh 
without fines, and graphite may be 
used in fine flake form. 


Bright Tempering and Austempering Quenching 


43. 


44. 


Baths 


50% sodium hydroxide; 50% potassium hy 
droxide (500 to 1000 F) 
12% sodium cyanide; 24% sodium carbonate; 
12% sodium chloride; 8% sodium fluoride; 
44% sodium hydroxide (500 to 1000 F) 
60% zinc chloride; 19% potassium chloride; 
20% sodium chloride; 1% sodium fluorides 
(525 to 1000 F) 

Descaling Baths 
98% sodium hydroxide; 2% sodium hydrid 
(700 to 725 F) 


50% sodium hydroxide; 50% potassium hy- 
droxide (500 to 1000 F) 














Prepared by George N. Vitt, Editor, “American Exporter Industrial” 
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isothermal Heat Treatments 


Time - temperature - transformation 
data have been developed for many 
of the standard steels, and these data 
are being applied to quenching at 
elevated temperatures. The high 
fluidity of properly selected salt mix- 
tures and the absence of a vapor 
layer around the part when hot work 
is immersed in the bath have led to 
wide use of fused salts as quenching 
media. The baths are usually mix- 
tures of nitrates and nitrites with a 
working range from 350 to 1100 F. 

Reduced distortion and the elimi- 
nation of quench cracks are the 
principal advantages. The thickness 
of the section that can be fully 
hardened by salt bath quenching is 
limited, of course, and will vary with 
the steel composition used. The TTT 
diagram of the steel is helpful in 
estimating the maximum section that 
can be quenched successfully. It 
should be noted that suitably cooled 
and agitated nitrate-nitrite baths at 
400 F have essentially the same cool- 
ing power as still oil at room tem- 
perature. 

The equipment required consists 
first of a furnace to put the work 
into an austenitic condition. This is 
usually a neutral salt bath furnace, 
although it can be of any other type. 
Secondly, a salt bath quench furnace 
must be provided. A third furnace 
for tempering might be required to 


Rectangular fuel-fired pot furnaces are used to harden automotive clutch parts. (Surface 


give the desired hardness. All three 
furnaces are generally salt baths. 
Since the quenching furnace must be 
a salt bath, and the work must be 
fixtured correctly for introduction 
into this bath, handling is simplified 
if all three units are salt baths so 
that no refixturing is needed. 








The austenitizing bath is an alkali 
chloride mixture. The quenching 
bath, and sometimes the tempering 
bath, are eutectoid nitrate-nitrite mix- 
tures. When the tempering tempera- 
ture is high enough, however, the 
tempering bath is straight nitrate 
salts, which are cheaper than the 


Isothermal heat treatments can combine salt baths with atmosphere furnaces. The salt bath 
in the foreground austempers parts hardened in the radiant furnace in the background. 
(Surface Combustion Corp.) 
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mixture. All fixtures must be thor- 
oughly cleaned after quenching. This 
is important, since if even small 
quantities of the nitrate-nitrite salts 
are carried back to the chloride baths 
the work will be seriously decar- 
burized and pitted. Another problem 
is contamination of the quench bath 
with carry-over chlorides from the 
austenitizing bath. Excessive con- 
tamination reduces the fluidity of the 
quench bath. 

An isothermal quench bath must 
be designed as a heat extracting and 
exchanging device. It is not a draw 
bath converted to isothermal quench- 
ing. The exterior of the pot and the 
air chamber surrounding it extract 
heat from the quenching bath by 
circulating a large volume of air. 
One or more submerged motor- 
driven pumps propel the fused salt 
through nozzles against the work to 
cool heavy sections as rapidly as pos- 
sible. A salt extracting apparatus is 
also provided to remove the chloride 
salts that carry over from the high 
temperature bath and precipitate out 
in the quench bath. If these chlo- 
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Typical isothermal transformation diagram illustrates the mechanism of isothermal heat treat- 
ments. The top curve shows the progress of transformation at a constant temperature. 
(United States Steel Corp.) 





rides are not removed, they cake on 
the pot and may seriously affect the 
quenching power of the bath. 

Austempering—This is a_ heat 
treating process in which the trans- 
formation of austenite is controlled 
to yield Bainite, intermediate be- 
tween martensite and pearlite. Bain- 
ite has high strength and high 
ductility. Alloys with a carbon con- 
tent approaching the eutectoid value 
are quenched in a molten salt bath at 
from 400 to 800 F. The work is held 
in the quench bath at the appropriate 
temperature until the transformation 
is complete. This treatment provides 
medium hardness, combined with 
ductility and toughness and good 
control of distortion. 
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Austempering is used on relatively 
light sections (11/ in. or less) where 
hardness between 35 and 50 Rock- 
well C and toughness or the ability 
to bend without breaking is required. 
Pieces like shoe shanks, typewriter 
parts, sewing machine parts, auto- 
mobile bumpers, springs, clutch 
plates, wrenches and pliers are com- 
monly austempered. Carbon steels of 
the SAE 1000 series are generally 
used, although alloys are also austem- 
pered occasionally. 

The treating cycle and the metal- 
lurgy involved in austempering cast 
iron resemble those employed with 
steel, although the temperatures used 
are different. The treatment is 
claimed to increase the strength and 





ductility of cast iron. 


One modification of austemperip 
employs a direct transfer of wo, 
from the quench to a tempering bath 
The steel parts are austenitized j, 
the usual way, quenched to a tel). 
tively low temperature (400 to 50 
F), held in the bath long enough fo, 
transformation, and then transferreq 
to a higher temperature (650 to 79 
F) tempering bath to give the de. 
sired hardness. Larger sections (, 
to 114 in.) can be done than by 
regular austempering because of the 
greater quenching power of the 
cooler bath. This treatment is called 
modified austempering or 3-Step 
Treatment. It-takes advantage of low 
temperature quenching for increased 
rate of cooling, yet the parts are 
highly tempered. In general, the 
structure obtained is Bainite. 


Martempering—This is a heat 
treatment in which the steel is fully 
hardened, but the residual quench. 
ing strains, which often cause cracks 
and distortion, are minimized. The 
procedure consists of austenitizing 
the steel, quenching into a molten 
salt bath held at a temperature just 
above the martensite transformation 
zone (400 to 600 F), holding for 
a sufficient time to equalize the tem- 
perature throughout the piece, air 
cooling to room temperature, and 
finally tempering in the conven- 
tional manner. Martensite is formed 
uniformly, almost simultaneously, 
throughout the section during the air 
cool. Thus, a fully hardened mar- 
tensite structure is obtained with a 
minimum of residual strains. Mar- 
tempering provides high hardness, 
equal to that obtained with oil 
quenching, with greatly reduced dis- 
tortion and practically no cracks or 
internal stresses in the hardened 
piece. 

Alloy steels and carburized steels 
are the rule in martempering, and 
thicker sections (up to 3 in.) can be 
martempered than can be austem- 
pered. In ball bearing races, SAE 
52100 is martempered commercially 
in sections up to 11/4 in. thick. Many 
tools, gages, gears, shafts, blades, 
wrenches and accurately finished 
parts are also treated. The greatest 
advantage of the process is the con- 
trol of distortion—final grinding o! 
heat treated parts is expensive and 
even a moderate reduction in this 
grinding may easily pay for the heat 
treating. 

One of the most promising appli- 
cations of martempering is its use on 
carburized parts. Steel parts, 1/) 10. 
thick for carbon steel and up to 3 10. 
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thick for alloy steel, can be treated 
to harden the case and toughen the 


core. 

For this process, a molten salt bath 
washing operation must be set up 
between the carburizing and the 
quenching baths. This intermediate 
bath is usually fused alkali chloride. 
Some cyanide will be carried into 
the wash bath, but work can be 

uenched into molten nitrates from 

a wash bath containing up to 5% 
cyanide. With higher concentrations, 
there will be burning and spitting in 
the quench, and the cyanide content 
of the rinse bath should be checked 
periodically. 

To avoid this cyanide contamina- 
tion, parts can be air cooled from the 
carburizing bath and water washed. 
The dried parts are then martem- 
pered by reheating in chloride baths 
to a point above the critical tempera- 
ture, and quenched. All the fixtures 
must be thoroughly cleaned after 
quenching to prevent the addition of 
nitrates to the cyanide or the reheat- 
ing baths. 

Cyclic annealing—Cyclic anneal- 
ing in salt baths is a treatment in 
which the work is heated in a neutral 
salt to austenitizing temperature, 
1500 F or above, then transferred to 
another neutral bath at 1100 to 1300 
F, where it is cooled rapidly to this 
sub-critical temperature and _ held 
there long enough to effect complete 
transformation. This is a practical 
means of annealing haskcsilien and 
alloy steels when saving time is im- 
portant. The salt bath treatment per- 
mits better control of the transfor- 
mation than long-cycle furnace opera- 
tion and gives more uniform and 
consistent results, with a minimum 
of decarburization. The whole cycle 
requires from 30 min to a few hours, 
in contrast to the 5 to 24 hr required 
with the extremely slow cooling rates 
used in conventional furnace anneal- 
ing. Cyclic annealing produces a 
soft, easily controlled structure. 


Several forging manufacturers 
have adopted cyclic annealing, using 
the residual heat of the forging as 
it comes from the press or the ham- 
mer. The hot forgings, above the 
upper critical temperature, are 
quenched in an agitated salt bath at 
the sub-critical temperature of the 
particular steel (1150 to 1250 F). 
The forging transforms quickly to 
the desired pearlite structure, and is 
nen water quenched to remove the 
scale. Pickling and blasting are 
climinated and the forging is ready 
‘or machining 15 min to 1 hr after 
it leaves the press. Economies are 
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Austempering is one of the most important commercial salt bath applications. Many austem- 


pering baths are completely mechanized for large scale production. (Ajax Electric Co.) 





Huge mechanized salt bath furnaces are used to austemper automobile bumpers. (Ajax 
Electric Co.) 


also indicated in machining because 
of the better grain structure that is 
obtained. 


High-Speed Steel Treatments 


The hardening of high-speed tools 
is one of the most exacting opera- 
tions in industry today. The metal 
must be heated to near the melting 
point, 2200 to 2400 F, and a bright, 


clean surface, with no surface imper- 
fections, must be retained in the fin- 
ished product. The value of a single 
day’s production may equal the in- 
vestment represented by a battery of 
furnaces, so that quality in the 
product is the first requirement and 
operating costs are secondary. 
Hardening—tThe majority of qual- 
ity tool manufacturers now use salt 
bath furnaces. Any steel—tungsten, 
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molybdenum or cobalt type—can be 
hardened merely by changing the 
temperature setting. Internal stresses 
in the finished parts are negligible 
with salt bath quenches. 


The procedure used employs four 
baths: preheat, high heat, quench 
and draw. The preheat bath operates 
at 1400 to 1700 F and is a mixture 
of alkali metal chlorides, with alka- 
line earth chlorides sometimes added. 


The high temperature heating is 
critical in hardening high-speed steel. 
The fused salt used must remain 
fluid at the operating temperature, 
must be inert to the work, and must 
wash off the work easily. Barium 
chloride is used, operating at 2000 
to 2400 F. These baths are inert to 
the steel when freshly melted, but 
the accumulation of metal oxides 
tends to make them decarburizing. 
Deoxidation (rectification) is accom- 
plished in one or both of two ways. 
Silica can be added to combine with 
the oxides to form silicate sludge. A 
slower method, which produces no 
Sludge, is the use of a graphite rod 
which reduces the oxides to the pure 
metals. These metals adhere to the 
rod and can be scraped off periodi- 
cally. 


The hardening temperature de- 
pends on the steel being treated. The 


temperature should be held 25 to 
40 F lower than in radiant furnaces 
for equivalent results, since the 
charge comes closer to the actual 
control temperature. The steel is 
brought just up to the operating tem- 
perature and is not soaked. 


The quench baths, operating at 
1100 to 1300 F, are alkali chloride 
mixtures, with or without barium 
chloride. Cyanide-containing chloride 
baths are preferred by some opera- 
tors, however, because the work is 
brighter and because the presence of 
cyanide produtes a file-hard case 
which is insurance against any de- 
carburization that may take place in 
the high heat bath. The quench 
baths should operate below 1200 F. 
The temperature maintenance is com- 
plicated by the fact that the melting 
point of the salts is raised by carry- 
over of barium chloride from the 
high-heat bath. In cyanide-containing 
baths a crust may form on the sur- 
face and the bath must be bailed out 
frequently and fresh salt added to 
keep the melting point low enough. 
After the work has come to tem- 
perature in the quench bath, it is 
cooled slowly in still air to room 
temperature and washed thoroughly 
before being put into the tempering 
bath. 
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While moderately small pieces can 
be hardened successfully by quench- 
ing in oil or in still air, a molten 
salt bath quench is recommended. It 
equalizes the temperature throughout 
the part before farther cooling, and 
prevents cracking. 

Tempering—Tempering tempera- 
tures vary from 1000 to 1150 F, de- 
pending on the hardness desired. The 
duration of the tempering cycle de- 
pends — the temperature and the 
results desired. In general, the time 
is 114 to 2 hr for each tempering 
operation. After tempering, the work 
is air cooled to room temperature and 
washed. Tempering salt baths can 
be nitrate-nitrite mixtures, or sodium 
chloride, calcium chloride mixtures. 
If calcium chloride is present, special 
care should be taken to wash the 
salt from the work. A short pickle 
in inhibited mineral acid or 10% 
acetic acid is necessary to avoid sub- 
sequent rusting. 

Many operators prefer multiple 
tempering, which usually gives better 
physical properties. In this multiple 
tempering, it is essential that the 
tools be cooled slowly to room tem- 


perature after each heating period, 

Nitriding—Occasionally the too}; 
are nitrided, which is always done jp 
a salt bath and requires another fyr. 
nace unit. This process is described 
above under Case Hardening Sal 
Baths. Part of the multiple temper. 
ing cycle can be carried out in , 
cyanide nitriding bath, but all the 
nitrate tempering salts must be 
washed thoroughly from the work 
before immersion in the nitriding 
bath. 


Annealing 


Salt bath annealing is growing in 
popularity because of the rapid rate 
of heating and because of the pro. 
tection given to the metal cuca 
The principal application is stress 
relieving or process annealing, in 
which the metal is softened after cold 
work for further forming or fin- 
ishing. 

The time-temperature cycle used 
depends upon the alloy treated, the 
amount of cold work it has beer 
subjected to, and the amount of soft- 
ening desired. The carbon and engi- 
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A typical austempering-martempering furnace has a motor mounted directly to the pump: 
which circulates 40 to 50 gal per min of fused salt. (A. F. Holden Co.) 
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High-speed steel tools of all analysis are hardened in the temperature range from 2200 to 2400 F. In this installation the bath fumes are 


neering alloy steels are heated to a 
® point just below the transformation 
range and the work is removed from 
the bath as soon as it has reached 
temperature. Batches of this type of 
work are annealed in less than 1 hr. 
Temperatures range from 1250 to 
1325 F. The intermediate grades of 
stainless steel are treated at the same 
temperatures, but are usually held at 
temperature up to 30 min. The 
iustenitic stainless steels and certain 
nickel alloys are process annealed 
trom 1850 to 2100 F. The tempera- 
tures and time periods used with 
nonferrous metals depend on the 


™ metal composition, the amount of 


ld work, and the subsequent opera- 
ns, but about the same speeds hold 
with ferrous material. 
Che carbon and engineering alloy 
els are usually annealed in sodium 
ibonate, potassium chloride baths. 
‘he same baths can be used for the 
‘ntermediate grades of stainless. A 
bartum chloride bath is widely used 
anneal the austenitic stainless 
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handled safely in small ventilating pipes. 


steels and nickel alloys, while a low- 
temperature carbonate-chloride mix- 
ture is usually used for nonferrous 
alloys. 

In the wire industry, salt bath 
annealing is used for carbon, alloy 
and stainless steels between passes, 
and for heating austenitic stainless 
for the final softening quench. Salt 
baths are also used to anneal sterling 
silver for further forming, to anneal 
aluminum wie and shapes, and to 
stress relieve peed tubing, 
copper-chromium bars and shapes, 
and other copper alloy parts. The 
main disadvantages of salt bath an- 
nealing are the necessity for a rinse 
to remove the salt, and the need for 
a continuous flow of material to en- 
sure economical operation. 


Tempering and Coloring 


Many carbon and alloy steel parts 
require tempering to remove the 
quench stresses and to increase duc- 
tility and toughness by lowering the 


{Ajax Electric Co.) 


hardness to the required degree. This 
tempering can be done in nitrate 
salt mixtures at temperatures ranging 
from 350 to 1150 F. Some tempering 
is also done above 1100 F in fused 
mixtures of alkali and alkaline earth 
chlorides. The finished colors vary 
from light straw, obtained in baths 
at 450 F, to gun metal, obtained at 
625 F. These figures apply to 0.50% 
carbon steel; higher temperatures are 
required to get the same results with 
lower carbon steels. 

Nitrate baths with manganese di- 
oxide additions can also be used to 
color steel parts. These baths operate 
at from 450 to 1000 F and impart a 
characteristic blue color to prefin- 
ished surfaces. The time of immer- 
sion varies with the temperature and 
the size of the work, but rarely ex- 
ceeds 6 min. The same furnace unit 
is often used for both tempering and 
coloring. The metal must not be left 
in the bath longer than is necessary 
to produce a blue color, however, 
since overexposure turns the surface 


123 

















black. 

A dense iron oxide black finish 
can be produced in baths of molten 
nitrates and sodium hydroxide. This 
finish has relatively poor resistance 
to corrosion but provides an excel- 
lent base for oils and waxes. The 
color developed is denser than with 
caustic-free baths, since the sodium 
hydroxide etches the surface and 
yields a heavier oxide film. This etch- 
ing becomes severe at 825 F, how- 
ever, and the usual operating range 
is 600 to 825 F, depending on the 
steel. 

An attractive, rust-proof finish can 
also be produced in fused salt baths 
by chromium plating the metal part 
and then treating it in molten cyan- 
ide. This black finish is as rust-resis- 
tant as chromium plate itself, but the 
degree of protection depends on the 
thickness of the plate and the care 
used in application. 


Heat Treatment of Aluminum and 
Beryllium-Copper 


Certain aluminum and beryllium- 
copper alloys are heat treated in salt 
baths to obtain improved physical 
properties. Salt baths have a number 
of advantages in treating these 


metals. They give a high degree of 





temperature uniformity, which is 
essential, and the rapidity with which 
the work comes to temperature mini- 
mizes diffusion between the layers of 
clad alloys. Salt baths are used more 
with wrought products than with 
castings, however, since irregular 
shapes and rough surfaces increase 
the drag-out loss and may make 
cleaning difficult. Residual salt can 
cause severe corrosion. 

Treating aluminum involves a 
solution heat treatment at a tempera- 
ture high enough to ensure solution 
of the hardening constituents, fol- 
lowed by rapid quenching, and then 
aging or precipitation hardening at 
relatively low temperatures. The time 
at temperature depends upon the 
alloy used and its gage. Most of the 
wrought alloys are treated at from 
880 to 980 F, and the time cycles 
vary from 10 min to 1 hr. 

Salt bath annealing of aluminum 
removes strain hardening and the 
effects of heat treatment. To elimi- 
nate the effects of cold work and to 
partial anneal heat treated material, 
most aluminum alloys are heated to 
660 F. The subsequent rate of cool- 
ing is unimportant. For a full anneal, 
most alloys (except XB75S) are 
treated at 750 to 800 F for 1 hr or 
more, then cooled to 500 F at a rate 
not greater than 50 F per hr. Below 








A number of salt bath processes 
are available for case hardening steel. 
While these processes are classified 
under generic headings, such a divi- 
sion is actually theoretical. In actual 
practice case hardening is a com- 
bination of the theoretical chemical 
reactions. 

Sodium cyanide is the active salt in 
most case hardening baths. It de- 
composes in the presence of air to 
form sodium cyanate. The sodium 
cyanate, in turn, decomposes at bath 
operating temperatures to give car- 
bon monoxide and active nitrogen. 
The nitrogen and the carbon monox- 
ide are the hardening agents. Nitro- 
gen combines with the steel directly ; 
carbon monoxide is probably con- 
verted to active carbon, which then 
combines with the steel. Carbon in- 
creases the hardness of low and 
medium carbon steel on quenching. 
Nitrogen, on the other hand, hardens 
steel directly, without quenching. 
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Case Hardening in Salt Baths 






The extent that each of these reac- 
tions progresses is determined by 
bath conditions. If the access of air 
to the solution is interfered with, the 
rate of cyanate formation is reduced. 
The higher the temperature, the 
more rapidly the cyanate is formed. 
As the temperature rises, more car- 
bon is put into the case, and less 
nitrogen, as a general rule. Ac- 
celerators and catalysts also accentu- 
ate the carbon absorption. A high 
nitrogen content in the case, however, 
seems to repress the absorption of 
carbon. Another rule is that the car- 
bon content of the case and the depth 
of carbon penetration increase 
steadily with the time the work is 
left in the bath. The nitrogen, on 
the other hand, reaches depth and 
content maximums comparatively 
quickly, and a prolonged soak in the 
bath has little further effect. 

Most case hardening is done on 
plain carbon and low carbon alloy 





500 F, the cooling rate is not jm. 
portant. 

The salt generally used for hey 
treatment of aluminum is sodiyp 
nitrate. If the bath is used for both 
heat treatment and annealing, hoy. 
ever, a mixture of sodium and potas. 
sium nitrates is used because of jt; 
lower melting point. Small amount; 
of sodium or potassium dichromate; 
inhibit corrosion from the residy,! 
salt. 

Magnesium-base alloys should 
never be heat treated in fused nitrate 
salts, since the two make a combvs. 
tible combination. Aluminum alloys 
which contain more than a few per. 
cent of magnesium are also not rec. 
ommended for this type of heat 
treatment. 

Precipitation of beryllium-copper 
is done between 600 and 700 F in 
fused nitrate-nitrite mixtures. The 
time period used depends upon the 
temperature, ranging from 1 to 3 hr 
at 600 F to as low as 15 min at 700 
F, The temperature and time of the 
bath must be controlled carefully 
becoming critical at the higher tem- 
peratures. The work is quenched in 
water to remove the salt residue and 
allow handling. The water = 
has no metallurgical significance 
other than to control- definitely the 
length of the heating cycle. 






steels. In all these steels, the grain 
size and grain normality affect the 
process strongly. Although fine: 
grained steels are easy to through 
heat treat, they are difficult to case 
harden. The fine-grained steels can 
be given a higher carbon case, how- 
ever, with a narrower graduation 
zone. It is also true that the greater 
hardenability of the coarse grained 
steels is offset by the greater tough: 
ness and distortion resistance of the 
fine-grained types. With grain size, 
excessive grain abnormality may 
make it difficult to get uniform hard 
ening. 

Alloying elements also affect cat: 
burizing. When the added elements 
lower the upper critical temperatur¢ 
of the steel (7.e., increase the tem 
perature range of stable austenite), 
the temperature range for efficient 
case hardening is lowered. If the 
temperature range for stable austenite 
is reduced, the range for case hard- 
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ening increases. These rules some- 
times can be reversed by the influ- 
ence of grain size, however. 


Carburizing 

Liquid carburizing impregnates 
steel with carbon and a little nitro- 
gen to increase the surface hardness 
and resistance to wear. A_ water, 
brine or oil quench is used after 
carburization. Salt bath carburizing 
gives a case that is similar in carbon 
content and depth to a gas or pack 
carburized case. It is one of the most 
important salt bath uses, and one 
that is steadily growing. 

Carburizing baths contain sodium 
cyanide salt, with various amounts 
f alkali and alkaline earth chlorides 
or special water-soluble compound 
catalysts to increase the rate at which 
carbon is absorbed into the steel. The 
baths operate at 1550 to 1800 F. 
Below 1550 too much nitrogen is 
absorbed and carbon pickup is re- 
tarded. At 1750 or 1800 F the car- 
bon penetration is rapid but diff- 
culty may be encountered with metal 
pot maintenance. There is also the 
possibility of metallurgical changes 


in the core of the work above 
1750 F. 

Carburizing baths operating be- 
tween 1550 and 1650 F contain 
accelerators which promote carbon 
absorption. Under normal conditions 
a concentration of 18 to 22% 
cyanide is recommended, with a 
maximum cyanate content of 1.0%. 
These baths are used to produce 
cases up to 0.035 in. deep. 

Deep cases (0.035 to 0.250 in.) 
are produced in baths operating at 
1650 to 1800 F. These baths contain 
two catalysts and have a much higher 
catalyst concentration than the 1550 
to 1650 F baths. The higher catalyst 
content permits full bath activity 
with a lower cyanide concentration 
(about 10%), which makes the bath 
more stable and makes efficient op- 
eration at 1650 to 1800 F possible. 
The cyanate concentration is kept 
below 0.3%, and the nitrogen con- 
tent of the case decreases as the bath 
temperature is raised. 

Calcium cyanide is used in some 
carburizing baths. This salt gives 
good results for case depths of 0.030 
in. or less. One advantage is that 
much less calcium cyanide is required 


for comparable results. The most 
serious drawback of the calcium bath 
is the necessity of using calcium 
chloride in large amounts. This salt 
is hygroscopic enough to require 
special precautions to prevent rusting 
of the finished work. It may also 
increase furnace maintenance costs. 

Carburizing baths do not require 
a high cyanate concentration, and 4 
carbonaceous layer on top of the 
fused salt is advantageous. This layer 
may form spontaneously, or additions 
of flake graphite may be used. The 
cover reduces heating costs, gives 
greater pot life, and improves the 
efficiency in the bath. Excessive scum 
can interfere with oil quenching, 
however, leaving soft spots on the 
work. This trouble can be avoided by 
limiting the thickness of the cover 
and by moving the work to break the 
scum before taking the work out of 
the bath. 

There are other operating features 
to be noted. The thick sludge that 
forms in carburizing baths should be 
scraped out periodically. While little 
difficulty is experienced in cleaning 
work from water or brine quenches, 
an acid pickle is recommended after 


Hours | 2 3 4 5 6 Ff 8 9 10 


The 


shaded areas show the average case depths to 30% carbon produced on standard carburizing steels at the indicated treating times and 


temperatures. Shallow cases are put on in a short time by cyanide baths. A carburizing bath treatment is usvally longer, and the case obtained 
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much deeper. (E. |. du Pont de Nemours & Co., Inc.) 
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Shafts are carburized in this immersed electrode bath. The fixture lowers the shafts 1 1/16 in. 
into the bath for treatment, then carries the work to a water tank for quenching. (Dempsey 


Industrial Furnace Corp.) 





an oil quench when a particularly 
bright surface is required. Steel parts 
can be selectively hardened—.e., 


some areas can be left without a 
case—by covering the areas not to be 
hardened with a dense cyanide cop- 


per plate. 

Basket loading is common in salt 
bath carburizing. Several batches of 
work can be carburized to different 
case depths simultaneously without 
impairing the efficiency of the proc- 
ess. For different case depths, the 
various charges are loaded into the 
bath and the processing time is 
recorded for each charge. Each 
batch is quenched directly from the 
bath when its time is up. 

One of the advantages of salt 
bath carburizing is the uniform case 
it produces, even with densely 
loaded work. Also, the liquid car- 
burizing process is fast, reduces dis- 
tortion of the parts, and is easy to 
control in time and _ temperature. 
There is no oxygenation of the case, 
as there often is with pack harden- 
ing. The limit of case depth in prac- 
tice is 0.250 in., and most cases are 
less than 0.125 in. deep. The great 
majority of cases, in fact, range from 
0.010 to 0.060 in. deep. Liquid car- 
burizing is applied to gears, shafts, 
bearings, pins, bushings, chain, auto- 
motive parts, crankshafts and other 
machine parts. 


Cyanide Hardening 


Cyaniding imparts a shallow, file- 
hard case on steel in a relatively 
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short time. The cyanide bath supplies 
nitrogen as well as carbon to the case 
to increase its wear resistance after 
quenching. 

Cyaniding is done in baths of 
fused sodium cyanide, sodium chlo- 
ride and sodium carbonate. The 
cyanide content in these baths varies 
from 20 to 40%. Maintaining the 
correct cyanide concentration for any 
given application is important, and 
periodic tests should be made. If 
the drag-out is small, the replenish- 
ment will be almost entirely sodium 
cyanide, while large drag-out losses 
require reinforcement of the other 
salts. 

The operating temperature for 
cyaniding baths varies from 1380 to 
1625 F. The exact temperature de- 
pends upon the steel being treated 
and the core hardness desired. Car- 
bon penetration is fastest when the 
steel is heated above the same point. 
High temperatures and high cyanide 
concentrations give cases with high 
carbon and low nitrogen content; 
low temperatures and low cyanide 
concentrations give low carbon and 
high nitrogen content. Carburizing 
baths do not give as high nitrogen 
case contents as cyaniding baths at 
similar temperatures due to the action 
of the catalysts in the carburizing 
baths which favor carbon absorption. 

The case depth in cyaniding baths 
does not increase proportionately 
with time, and cycles longer than 1 
hr are not economical. Standard 
treatment times can be as short as 


5 min. The maximum case depth js 
usually 0.008 in. 

Batch type furnaces are generally 
used, since they give a large produ. 
tion from a small furnace, due to 
the fast heating rate and the shor 
soaking cycles needed for these shal. 
low cases. Many large mechanized 
units are used in the mass production 
industries, however. 

In general, cyaniding gives a shal. 
low, cheap, wear resisting surface of 
high po“ It is used on screws, 
grease fittings, business machine 
parts, shafts and bolts. It is also em. 
ployed to harden heavy duty, quality 
gears in the automotive field, where 
high surface hardness is required, 
Cyanide baths are also used to reheat 
carburized work. 


Nitriding 


When high-speed steel and certain 
other high alloy tool steels are treated 
in molten cyanide baths at 1000 to 
1050 F, they acquire an extremely 
hard nitride case which improves the 
life of keen-edged tools. This treat- 
ment may make small tools brittle, 
however, and it is not recommended 
for tools that are subject to impact. 

Since the nitriding temperature is 
blow the melting point of the baths 
used for cyaniding and carburizing, 
special low melting point mixtures 
must be used. These mixtures typi- 
cally contain 55 to 60% sodium cya- 
nide, with the balance potassium 
cyanide or a mixture of potassium 
chloride and sodium carbonate. 

For high-speed steels, it is pos- 
sible to perform a portion of the 
tempering cycle in the nitriding bath. 
In some cases, where wear resistance 
alone is required, the tempering and 
nitriding can be completed in the 
same operation. 

The time of the nitriding cycle de- 
pends upon the parts. It varies from 
5 to 90 min., the customary cycle 
being 20 to 30 min., a 5-min. cycle 
modifies the tool enough to prevent 
seizure or galling by the material be- 
ing cut; the treatment is prolonged 
to 30 min. for surfaces that must be 
extremenly hard and require suppott- 
ing depth. Longer periods, up to 90 
min., can be used for maximum weat 
resistance. Cycles longer than 90 
min. may pit or damage the surface. 

The usual precautions in the higa 
temperature hardening of tool steels 
must be followed, since either de- 
carburized or carburized surfaces pre 
vent proper nitriding. Decarburized 
surfaces may give a brittle case, while 
carburized surfaces may fail to nitride 
at all. 


MATERIALS & METHODS 
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Salt Baths for Heat Processing and Cleaning 


Another type of salt bath applica- 
tion involves heating work for vari- 
ous industrial process without signifi- 
cant change in the metallurgical 
properties of the metal. These new 
applications include production braz- 
ing, heating for forging and extru- 
sion, and cleaning operations. Some 
work has been done on aluminizing 
steel in salt baths. 


Brazing 


Brazing is accomplished by dip- 
ping the assembly into a salt bath 
maintained at a temperature some- 
what above the melting point of the 
brazing alloy which has been applied 
to the joints. As soon as metal at 
the joints has reached the bath temp- 
erature the assembly is removed and 
cooled. A protective film of salt pre- 
vents scaling or decarburization. Salt 
bath brazing should be used only for 
parts that can be washed afterwards, 
because of this salt film. The process 
is satisfactory with almost any bond- 
ing agent—silver solder, bronze, 
brass or copper. In general, the same 
fixturing and assembly procedures are 
used as in furnace brazing. 

Copper brazing of steel is usually 
done at 2050 F in fused barium 
chloride. The assembly should be 
quenched in a fused chloride bath at 
1000 to 1150 F after brazing. The 
same bath can also be used for pre- 
heating. By selecting the right trans- 
formation temperature and time in 
the quench, it is possible to anneal 
the steel to the desired pearlitic struc- 
ture simultaneously. A similar proc- 
ess is used with other brazing 
metals, except that the temperatures 
vary with the metal used. For braz- 
ing at lower temperatures, alkali 
metal chloride baths are used. 

Brazing baths can also be com- 
bined with steel carburizing baths. A 
carburizing salt is an excellent braz- 
ing salt and it is only necessary to 
select a bonding metal that melts at 
the correct temperature. Activated 
carburizing baths are used at about 
1675 F, usually using Muntz metal 
(00 copper, 40% zinc) as the braz- 
ing material. The work is quenched 
in the normal way after carburizing 
ind the brazed joints are obtained 
at no added cost. Spiral gears and 
shafts for a conventional motor start- 
er are being manufactured by this 

ombination process. 
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Aluminum parts can be brazed 
with similar techniques. The process 
is particularly adapted to thin gage 
assemblies which permit complete 
drainage of the molten flux after braz- 
ing. The salt bath itself is the flux in 
this operation. The bath is actually of 
the same composition as the flux 
normally used in torch or furnace 
brazing on aluminum. Parts should 
be designed so that alignment can 
be held by the fit of the pieces 
rather than a fixtures, which increase 
the drag-out losses. The temperature 
must be held within 5 deg of the 
brazing temperature, which varies 
with the brazing material from 1060 
to 1185 F. 

Salt bath brazing is in itself, strict- 
ly a production process. It is not 
well adapted to small scale interme- 
diate brazing schedules. Aside from 
the combination processes, salt bath 
brazing has been applied where joints 
at one end of an assembly must be 
brazed without heating the whole 
assembly. The joints on the return 
bends of a heat exchange unit are 
typical examples. Salt bath brazing 
is much faster than other methods— 
in some installations the whole cycle 
does not exceed 90 sec. It takes less 
floor space than furnace brazing, 
since no cooling chambers are 
needed. 


Heating for Forging, Forming and 
Extruding 


One of the most recent applica- 
tions of salt bath furnaces is for 
heating bar stock and shapes for 
forging and forming, and heating 
alloy steel billets for forging, ex- 
truding and other mill operations. 
These heating operations are done in 
barium chloride baths at 1600 to 
2300 F. 

Salt bath heating has a number of 
advantages for these applications. 
There is no scaling, pitting or de- 
carburization, since the steel surface 
is protected at all times. Subsequent 
grinding and finishing operations are 
greatly reduced or even eliminated. 
Since scaling is eliminated, the life 
of forging and extruding dies is in- 
creased considerably. The heating 
rate is very rapid, offering splendid 
control of grain growth. A number 
of pieces can also be heated at the 
same time. The salt bath is ideally 


Large batches of aluminum alloy tubes are 

uniformly heated to 920 F. The salt bath 

holds the temperature variation from the 

inside to the outside of the charge to 5 F 
max. (Ajax Electric Co.) 





Brazing 44 copper tubes to a radiator mani- 

fold in a single operation is done in 3 min 

in this salt bath. The brazed silver solder 

joints are stronger than the parent metal. 
(Ajax Electric Co.) 


adapted to selective heating, where 
only _ of the piece is to be 
shaped; a sharp line of demarcation 
can be held between the heated sec- 
tion and the rest of the part. 


Descaling, Desanding and Cleaning 


There are a number of applications 
of salt baths for cleaning metal. 
Descaling is done in fused sodium 
hydroxide baths which operate at 700 
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Parts for farm equipment and appliances 
are cleaned in this sodium hydroxide salt 
bath. (Surface Combustion Corp.) 


One type of immersed electrode electric salt 

bath furnace uses electrodynamic forces 

generated between two closely-spaced elec- 

trodes to circulate the fused salt. (Ajax 
Electric Co.) 


This immersion tube gas-fired furnace carries 

a sodium hydride bath to clean aircraft gas 

turbine engine parts. (Surface Combustion 
Corp.) 


to 1200 F with suitable chemical 
additions. The process has been ap- 
plied commercially to descaling stain- 
less steels, carbon and alloy steels, 
high-speed tool steels and nonferrous 
metals like nickel and copper alloys, 
in sheet and plate form as well as in 
cast and forged parts. 

In one process, the active agent 
is sodium hydride which reduces 
the scale so that it can be removed 
by acid in a matter of minutes. There 
is no attack on the metal. When the 
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The salt bath selectively heats the ends of alloy steel bars for upset forging. A sharp line of 


demarcation is held between the heated and the unheated portions of the bar. (Ajay 
Electric Co.) 


reducing action stops, there is no 
further reaction in the salt bath. The 
work is then washed and given a 
short acid dip. The metal loss is 
greatly reduced by this process. On 
stainless steel, for instance, a weight 
loss of 114 to 4% is common when 
strong acids alone are used for clean- 
ing. With a descaling salt bath, the 
weight loss is kept well below 1%. 

Another process for descaling 
stainless steel uses a sodium hydrox- 
ide bath with an added oxidizing 
agent. The bath operates at 950 to 
1200 F. The scale is modified by the 
oxidizing action of the salts so that 
it is removed easily by a subsequent 
water quench and flash ores 

Descaling can also be combined 
with a simultaneous tempering opera- 
tion. The work is immersed in the 
descaling bath at the desired temper- 
ing temperature and left there for 
the necessary time. 

Desanding is similar to descaling, 
except that silicon dioxide instead of 
metal oxides are removed. It is used 
on castings where it is essential that 
all traces of sand be removed. Out- 
standing examples are castings used 
in refrigerator compressors, fuel 
pumps, hydraulic transmission cast- 
ings and bearing cups. 

Oxidizing salt baths containing 
larger percentages of nitrates, operat- 
ing at 800 F, are also being used to 
clean carbon, grease, rubber and 
other organic materials off molds and 
metal parts. These baths clean molds 


used in the mechanical rubber goods 
industry. Similar baths clean automo- 
bile engine blocks and parts prior to 
rebuilding. Paint is also being 
stripped from steel stampings in large 
mechanized furnaces. 


Aluminizing 


A special adaptation of the salt 
bath has been introduced recently 
to aluminize steel products on a com- 
mercial basis. This bath operates in 
the temperature range of 1350 to 
1550 F. The salt composition has 
not been made ‘sepia 


The steel to be aluminized is first 
cleaned thoroughly. It is then put 
directly into the salt bath. The heat- 
ing time is rarely more than 3 min. 
In the bath, the surface of the work 
is fluxed by special chemical reagents 
so that the molten. aluminum will 
alloy quickly with the steel to form 
an aluminum-iron alloy bond. 

Two types of aluminizing salt 
baths are being used. In one design, 
a 1-in. deep pool of aluminum floats 
on top of the salt bath. The work 
goes through the aluminum into the 
bath and stays there until it reaches 
bath temperature. It is then with- 
drawn through the aluminum float. 
Aluminizing takes place in a few sec- 
onds. In the other bath design, the 
aluminum pool is below the salt. The 
work goes through the same sequence 
of operations. In both processes, the 
steel is water quenched to remove salt 
traces and assure a bright finish. 
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Salt Bath 
Equipment 


There are several distinct types of 
salt bath furnaces on the market. 
The main differences lie in the ma- 
terials used for the pots which hold 
the fused salts and in the methods 
used to heat the salts. The furnace 
that should be used in any given ap- 
plication depends upon (1) the salts 
that are to be used, (2) the tempera- 
ture at which the bath is to be run, 
(3) the production rate desired, (4) 
the continuity of operation, and (5) 
the furnace life expected. There is 





no general agreement among furnace 
manufacturers or users as to just 
where the line should be drawn be- 
tween the furnace types on any one 
of these points. 

Many metallurgists were unduly 
prejudiced against salt bath treatment 
years ago by unfortunate experiences 
that were caused by bad furnace de- 
sign, rather than by any inherent 
shortcomings in salt bath heat treat- 
ing. These early furnaces were handi- 
capped by excessive maintenance 
costs, short pot life, bath size and 
shape limitations, and poor control 
of bath chemistry. All of these de- 
fects have been largely eliminated in 
modern salt bath furnace designs. 


Electric Salt Baths 


Two types of electrically heated 


salt bath furnaces are being made 
today—the immersion heating ele- 
ment type and the immersed-electrode 
type. 

In the immersion-heater baths, re- 
sistance heaters heat the bath, and the 
pot is used only to contain the fused 
salts. This construction can be used 
from 300 to 1100 F, but its applica- 
tion above 750 F is not common. 
The efficiency is good within this 
range and the furnaces are relatively 
inexpensive to build. 

The immersed-electrode type of 
furnace is the most important salt 
bath furnace today, from the stand- 
point of the quantity of work proc- 
essed. It is responsible for many of 
the new applications of salt baths 
and is used in the vast majority of 
high production salt bath installa- 
tions. There are now over 3500 im- 


In completely mechanized salt baths the work is conveyed into and out of all baths. The time cycles are automatically controlled and all the 
operations are synchronized. In this jackrabbit mechanism the work is suspended from horizontal bars attached to the main run-around chain 


conveyor. Small chain conveyors transfer the work from one bath to another. The completed work is picked up by a conveyor and dried in 


the upper case section on its way back to the starting point. The sameoperator loads and unloads. 


(Ajax Electric Co.) 
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A recent electric salt bath furnace uses two parallel pools of lead as the immersed electrodes. 
This dispenses with the high nickel electrodes that were formerly required. The whole top 
area of the bath is usable in this design. (A. F. Holden Co.) 


mersed electrode salt baths installed, 
with a connected load of over. 300,- 
000 kw. 

The operating temperatures of 
these furnaces range from 350 to 
2400 F. For baths operating at tem 
peratures over 1600 F, this is the 
only practical furnace design. 


The immersed-electrode furnace 


heats the bath by passing a low 
voltage (5 to 25 v) current through 
the fused salts. While most salts are 
insulators in the solid state, they be- 
come fairly conductive on melting. 
Only alternating current is used; since 
direct current would cause electroly- 


sis in the bath. 

Pots to contain the molten salts are 
made of welded steel for applications 
at 1300 F or less. For cyanide salts, 
steel pots are used up to 1800 F, but 
the neutral salts are contained in re- 
fractory pots in baths that operate at 
temperatures over 1300 F. Pot life ts 
extremely long in the immersed elec- 
trode furnaces, averaging five years 
with refractory linings, according to 
one manufacturer. 

The position of the electrodes and 
the technical details of the bath vary 
with the manufacturer. In the sub- 
merged-electrode design, the elec- 
trodes come through the wall of the 
pot at or near the bottom. The heat 
is thus generated at the bottom of 
the pot and the bath is heated .by 
convection currents. The big advan- 
tage of this type of bath is the re- 
duced area of the bath that is ex- 
posed to the air. To restart the bath 
after the salt has solidified, an auxili- 
ary immersed resistance coil must be 
used to melt the salt. 

The other type of immersed elec- 
trode furnace that is in common use 
has the electrodes close together at 
one side of the bath. The electrodes 
are closely spaced to provide electro- 
dynamic forces in the current-carry- 
ing gap between. These forces give 
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an automatic stirring action to the 
bath which sucks the liquid from the 
top and discharges it at the bottom 
counter to the action of the convec- 
tion currents operating in the rest of 
the bath. This circulation is claimed 
by the manufacturer to be so active 
that no measurable temperature 
gradient is present between the main 
body of the bath and the electrode 
vicinity. With this design the elec- 
trodes can be placed at or near the 
top of the bath so that they are partly 
exposed when the baths solidifies. To 
start, the user merely melts a small 
salt pool between the electrodes to 
take the first current. There is no 
danger, as there would be if the first 
melting were at the bottom of a solid 
bath. The dimensions of these salt 
baths are practically unlimited—baths 
up to 40 ft long are in commercial 
use. 

Another factor contributing to the 
popularity of the electrode furnaces 
ig the fact that they are relatively 
easy to mechanize. Practically all the 
moving parts of a conveying mechan- 
ism are outside the high heat zone. 
This is a decided advantage over 
radiant-heat furnaces. 


Fuel-Heated Salt Baths 


The oldest type of salt bath and 
the type still used in many installa- 
tions is the fuel-fired bath. The 
weight of the metal processed by all 
the fuel-fired baths is less than 20% 
of the total salt bath production, 
however. 

The simplest type of fuel-fired 
unit is the pot bath. This is a pot, 
suspended by its rim into a combus- 
tion chamber. The combustion cham- 
ber is heated by oil or gas flames, 
which ideally should not touch the 
pot surface. Since the heat is con- 
ducted to the salt bath through the 
pot wall, a considerably higher tem- 


perature must be maintained in the 
combustion chamber than in the bath 
itself. The pots are rectangular o, 
round. The volumes vary from 0,25 
to 12.0 cu ft in standard furnaces. ' 

The fuel-fired pot furnace has q 
number of limitations. The bath tem 
peratures are not usually run oye; 
1600 F. At this temperature, the 
combustion chamber must be nea; 
2000 F; the metal pot would fail ip 
a short time with any further increase 
in temperature. Refractory materials 
cannot be used to protect the Pot 
because they would, of course, cut 
off heat from the salt. Even with 
these temperature limitations, pot 
life is short, especially with the 
neutral chloride salts. 

Fuel-fired pot furnaces are widely 
used because they have a number of 
advantages that overcome these limi. 
tations in many applications. Their 
biggest selling point is low cost. The 
comparatively low initial cost ex. 
plains why the relatively short life of 
the pots can be tolerated in some 
cases. Pot furnaces can also be 
stopped and restarted without 
ficulty. 

The immersed tube furnace is 
another type of fuel fired unit. The 
heat is transmitted to the salt bath 
from tubes running through the bath. 
These tubes carry hot combustion 
gases. An immersed tube furnace 
is similar to a pot furnace in that tt 
can be stopped and started easily. It 
is also similar to the pot furnace in 
that the heating surfaces (in this case 
the tubes) must be bare metal, either 
plain or alloy steel. The presence 0! 
this bare metal and the heat transfer 
problems limit the practical operating 
limits of these baths to 900 F. 

Within their temperature limits, 
however, immersed tube heaters are 
much more efficient (80%) than the 
best pot furnaces (7%). This eft 
ciency allows the immersed tube fur- 
naces to be applied to large quantity 
production, and a number of large 
furnaces are in operation. 


Acknowledgments 


Ajax Electric Co. 

American Cyanamid Co. 

E. I. du Pont de Nemours & ©°. 
(Inc.) 

The Mitchell-Bradford Chemical ©o 

Upton Electric Furnace Co. 

Surface Combustion Corp. 

A. F. Holden Co. 

Crown Chemical Corp. 

Dempsey Industrial Furnace Cor] 

American Gas Furnace Co. 

Continental Industrial Engineers, [nc. 

E. F. Houghton Co. 


MATERIALS & METHODS 





th 

or 

‘ fe ts ’ MATERIALS: Steels 
NUMBER 216 , , 

4 October, 1951 


New Steel Compositions to Conserve Critical Alloying Elements 


The new grades of steel developed to conserve manganese, nickel, chromium and molybdenum are given in these tables. This new listing supersedes that 
1€ ii s . ; 
Se which was published in the April 1951 issue. 


ot i Boron Steels 


ith 


nc. 


DS 





Chemicai Composition Limits, % 





Cc 


Mn 


Si 





14B35 
14B50 
14B52 


TS50B46 


50B15 
50B20 
50B30 
50B35 
50B37 
50B40 
50B44 
50B49 
50B50 
50B60 


80B15 
80B17 
80B20 
80B25 
80B30 
80B35 
80B40 
80B45 
80B50 
80B55 
80B60 


pt 





0.33/0.40 
0.47/0.55 
0.47/0.55 





0.70/1.00 
0.70/1.00 
1.20/1.55 


0.20/0.35 
0 20/0.35 
0.20/0.35 





0.43/0.50 


0.75/1.00 


0.20/0.35 


0.20/0.35 





0.12/0.18 
0.17/0.23 
0.27/0.34 
0.32/0.39 
0.34/0.42 
0.37/0.45 
0.42/0.50 
0.47/0.55 
0.47/0.55 
0.55/0.65 


0.70/1.00 
0.70/1.00 
0.70/1.00 
0.70/1.00 
0.70/1.00 
0.70/1.00 
0.70/1.00 
0.70/1.00 
0.70/1.00 
0.70/1.00 


0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 


0.35/0.60} 
0.35/0.60 
0.35/0.60 
0.35/0.60 
0.20/0.40 
0.35/0.60 
0.35/0.60 
0.20/0.40 
0.35/0.60 
0.35/0.60 





0.12/0.18 
0.14/0.20 
0.17/0.23 
0.21/0.28 
0.27/0.34 
0.32/0.39 
0.37/0.45 
0.42/0.50 
0.47/0.55 
0.50/0.60 
0.55/0.65 


0.60/0.90 
0.60/0.90 
0.60/0.90 
0.60/0.90 
0.55/0.80 
0.65/0.95 
0.70/1.00 
0.70/1.00 
0.70/1.00 
0.70/1.00 
0.70/1.00 





0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 





0.15/0.35 
0.15/0.35 
0.15/0.35 
0.15/0.35 
0.15/0.35 
0.15/0.35 
0.15/0.35 
0.15/0.35 
0.25/0.50 
0.30/0.55 
0.30/0.55 


0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 








81B35 


81B40 
81B45 
81B50 


a 


0.32/0.39 
0.37/0.45 
0.42/0.50 
0.47/0.55 


0.70/1.00 
0.70/1.00 
0.70/1.00 
0.75/1.05 


0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 





0.20/0.40 
0.20/0.40 
0.20/0.40 
0.20/0.40 


0.30/0.55 
0.30/0.55 
0.30/0.55 
0.35/0.60 


0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 





TS94B17 
TS94B20 


0.15/0.20 
0.17/0.22 


0.75/1.00 
0.75/1.00 


0.20/0.35 
0.20/0.35 


0.30/0.60 
0.30/0.60 


0.30/0.50 
0.30/0.50 





0.08/0.15 
0.08/0.15 








TS86B45 


0.43/0.48 





0.75/1.00 


0.20/0.35 


0.40/0.70 


0.55/0.75 


0.08/0.15 





Interim Alternate Steels 





Chemical Composition Limits, % 








Cc 


Mn 


Si 


Mo 








TS4012 


TS4720 


TS4130 
TS4132 
TS4135 
T$4137 
TS4140 
TS4142 
TS4145 
TS4147 
TS4150 


0.09/0.14 


0.75/1.00 


0.20/0.35 





0.15/0.25 





0.17/0.22 


0.50/0.70 


0.20/0.35 


0.35/0.55 


0.15/0.25 





0.28/0.33 
0.30/0.35 
0.33/0.38 
0.35/0.40 
0.38/0.43 
0.40/0.45 
0.43/0.48 
0.45/0.50 
0.48/0.53 





0.45/0.65 
0.45/0.65 
0.75/1.00 
0.75/1.00 
0.80/1.05 
0.80/1.05 
0.80/1.05 
0.80/1.05 
0.80/1.05 





0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 








0.90/1.20 
0.90/1.20 
0.90/1.20 
0.90/1.20 
0.90/1.20 
0.90/1.20 
0.90/1.20 
0.90/1.20 
0.90/1.20 





0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 





(Continued on page 137) 














“B&W Allmul Firebrick 
keeps saving money for me!”’ 


Even under very severe service conditions, B& W Allmul Fire- 
brick wins repeat orders! That’s because this remarkable, 
electrically-fused mullite firebrick is low in cost . . . due to a 
special mass production process developed by B& W engineers. 


Allmul stays on the job, too. It is designed to withstand tem- 
peratures up to 3200F with unequalled hot load strength. It 
has high resistance to spalling and slag. As a result, Allmul 
eliminates need for frequent furnace relining, cuts mainte- 
nance and saves valuable production time. 


Investigate the money saving possibilities of B&W Allmul 
Firebrick. The sgoner you start using Allmul, the greater your 


ultimate savings will be. SEND FOR NEW BULLETIN R-29. 


ALLMUL is another important refractories development by BOW 
engineers who have continuously established new standards in 
industrial furnace refractories for the past 30 years. 


(8aWV, 


GENERAL OFFICES: 





REORDERED.../for proven, 
continued economy 


* Welding furnace 

* Non-ferrous reverberatory furnace 

* Butt-weld furnace 

* Slag melting furnace 

* Dutch oven—French oxide furnace (zinc) 
* High BTU gas generator 

* Oil fired periodic ceramic kiln 

* Car paving material for 3100F kiln 

* Electric arc scrap-steel melting furnace 
* Lead melting furnace 

* High-speed gas-fired forge furnace 

* Glass tank—port lining 

* Glass tank—checker chamber 

* Glass tank—port neck 


BABCOCK 
« WILCOX 


THE BABCOCK & WILCOX CO. 
REFRACTORIES BIivisSIion 


85 LIBERTY ST. New VORK 6 N.Y, 
woark«s: AUGUSTA, GA. 


B&W REFRACTORIES PRODUCTS —B&W Alimul Firebrick * B&W 80 Firebrick * B&W Junior Firebrick * B&W Insulating Firebrick 
B&W Refractory Castables, Plastics and Mortars * OTHER B&W PRODUCTS— Stationary & Marine Boilers and Component Equipment... 
Chemical Recovery Units... Seamless & Welded Tubes .. . Pulverizers... Fue! Burning Equipment... Pressure Vessels... Alloy Castings 
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\ . . . . i i i i | 
Note 5. Small quantities of copper are present in alloy steels which are not specified or required. This element is considered incidental and may be present in 
an amount not exceeding 0.35%. 


Note 6. The ranges and limits s 


nabove apply to steel not exceeding 200 sq in. in cross-sectional area, or 18 in. in width, or 10,000 Ib in weight per piece.) 














| NUMBER 216 (continued) NEW STEEL COMPOSITIONS 
Interim Alternate Steels—Continued Coit 
Chemical Composition Limits, % 
Grade 
Cc Mn Si Ni Cr Mo 
T$8115 | 0.13/0.18 0.70/0.90 0.20/0.35 0.20/0.40 0.30/0.50 0.08/0.15 
TS8117 0.15/0.20 0.70/0.90 0.20/0.35 0.20/0.40 0.30/0.50° 0.08/0.15 pendence 
TS8120 0.18/0.23 0.70/0.90 0.20/0.35 0.20/0.40 0.30/0.50 0.08/0.15 
T$8122 0.20/0.25 0.70/0.90 0.20/0.35 0.20/0.40 0.30/0.50 ¢.08/0.15 
T$8123* 0.20/0.25 0.70/0.90 0.20/0.35 0.20/0.40 0.30/0.50 C,08/0.15 
788125 0.23/0.28 0.70/0.90 0.20/0.35 0.20/0.40 0.30/0.50 C.08/0.15 
TS8126* 0.23/0.28 0.70/0.90 0.20/0.35 0.20/0.40 0.30/0.50 0.08/0.15 
TS8127 0.25/0.30 0.70/0.90 0.20/0.35 0.20/0.40 0.30/0.50 0.08/0.15 
TS8128* 0.25/0.30 0.70/0.90 0.20/0.35 0.20/0.40 0.30/0.50 0.08/0.15 
T$8130 0.28/0.33 0.70/0.90 0.20/0.35 0.20/0.40 0.30/0.50 0.08/0.15 
TS8132 0.30/0.35 0.70/0.90 0.20/0.35 0.20/0.40 0.30/0.50 | 0.08/0.15 sel 
788135 0.33/0.38 0.70/0.90 0.20/0.35 0.20/0.40 0.30/0.50 0.08/0.15 
T$8137 0.35/0.40 0.70/0.90 0.20/0.35 0.20/0.40 | 0.30/0.50 | 0.08/0.15 
TS8140 0.38/0.43 0.70/0.90 0.20/0.35 0.20/0.40 0.30/0.50 0.08/0.15 tt 
TS8142 0.40/0.45 0.70/0.90 0.20/0.35 0.20/0.40 0.30/0.50 | 0.08/0.15 a 
TS8145 0.43/0.48 0.70/0.90 0.20/0.35 0.20/0.40 0.30/0.50 0.08/0.15 + 
TS8147 0.45/0.50 0.70/0.90 0.20/0.35 0.20/0.40 . 0.30/0.50 0.08/0.15 = TT 
TS8150 0.48/0.53 0.75/1.00 0.20/0.35 0.20/0.40 0.35/0.55 0.08/0.15 ] 
TS8155 0.51/0.58 0.75/1.00 | 0.20/0.35 0.20/0.40 | 0.35/0.55 0.08/0.15 * 
TS8160 0.55/0.62 0.75/1.00 0.20/0.35 0.20/0.40 0.35/0.55 0.08/0.15 ane 
T$8165 0.60/0.70 0.75/1.00 | 0.20/0.35 0.20/0.40 0.35/0.55 0.08/0.15 “an 
sam 
TS8615 0.13/0.18 0.70/0.90 | 0.20/0.35 0.40/0.70 0.55/0.75 0.08/0.15 +4 
T$8617 0.15/0.20 0.70/0.90 0.20/0.35 0.40/0.70 0.55/0.75 0.08/0.15 —t 
TS8620 0.18/0.23 0.70/0.90 0.20/0.35 0.40/0.70 0.55/0.75 0.08/0.15 
TS8622 0.20/0.25 0.70/0.90 0.20/0.35 0.40/0.70 0.55/0.75 0.08/0.15 
T$8625 0.23/0.28 0.70/0.90 0.20/0.35 0.40/0.70 0.55/0.75 0.08/0.15 
TS8627 0.25/0.30 0.70/0.90 0.20/0.35 0.40/0.70 0.55/0.75 0.08/0.15 Saas 
TS8630 0.28/0.33 0.70/0.90 0.20/0.35 0.40/0.70 0.55/0.75 0.08/0.15 
T$8632 0.30/0.35 0.70/0.90 0.20/0.35 0.40/0.70 0.55/0.75 0.08/0.15 
TS8635 0.33/0.38 0.75/1.00 0.20/0.35 0.40/0.70 0.55/0.75 0.08/0.15 
TS$8637 0.35/0.40 0.75/1.00 0.20/0.35 0.40/0.70 0.55/0.75 0.08/0.15 
TS8640 0.38/0.43 0.75/1.00 | 0.20/0.35 0.40/0.70 0.55/0.75 0.08/0.15 { 
TS8641T 0.38/0.43 0.75/1.00 0.20/0.35 0.40/0.70 0.55/0.75 0.08/0.15 Shs 
TS8642 | 0.40/0.45 0.75/1.00 0.20/0.35 0.40/0.70 0.55/0.75 0.08/0.15 s 
TS8645 0.43/0.48 0.75/1.00 | 0.20/0.35 | 0.40/0.70 | 0.55/0.75 0.08/0.15 Cort 
TS8647 0.45/0.50 0.75/1.00 0.20/0.35 | 0.40/0.70 0.55/0.75 0.08/0.15 
TS8650 | 0.48/0.53 0.75/1.00 | 0.20/0.35 0.40/0.70 | 0.55/0.75 0.08/0.15 TT 
T$8653 0.49/0.55 0.75/1.00 0.20/0.35 0.40/0.70 0.65/0.85 0.08/0.15 t sa 
TS8655 | 0.50/0.60 0.75/1.00 0.20/0.35 | 0.40/0.70 0.55/0.75 | 0.08/0.15 T 
TS8660 0.55/0.65 0.75/1.00 0.20/0.35 0.40/0.70 0.55/0.75 | 0.08/0.15 
* The sulfur content is 0.035/0.050 b+ —+—+- 
+ The sulfur content is 0.040/0.060 a 
Alternate Steels 
; The following steels for cold heading and cold forging wires are proposed to conserve critical alloying elements. Grades 40B37 Modified, 8035, TS8135, 14B35, , 
5035 are for component sizes to %-in. dia, inclusive. Grades 40B37, 80B37, TS8137, 50B37 are for component sizes over 4% to % in. in dia, inclusive. L 
+. 
Chemical Composition Limits, % 
Grade “T 
c Mn Ni Cr Mo [ T 
i j 
40B37 Modified 0.34/0.42 RE Ee, Pierre 0.08/0.15 [ co 
8035 0.32/0.39 0.70/1.00 0.20/0.40 0.15/0.35 0.08/0.15 haere 
TS8135 0.33/0.38 0.70/0.90 0.20/0.40 0.30/0.50 0.08/0.15 ttt 
14B35 0.33/0.40 See eee a eee ees eee Leeda geen 
5035 0.33/0.40 ae” oF eakeens rh pemmene es LLI 
j i 
40B37* 0.34/0.42 | ip are bs eae | 0.20/0.30 iam 
80B37 0.34/0.42 0.70/1.00 0.20/0.40 0.15/0.35 | 0.08/0.15 ans: 
$8137 0.35/0.40 0.70/0.90 0.20/0.40 0.30/0.50 0.08/0.15 +4 
50837 0.34/0.42 ae oe ee Frees Tt 
* For aircraft applications it —+—t 
: ote 1. Grades 14BXX and SOBXX are boron steels not previously announced. rr 
‘Note 2, Those steels designated as boron steels can be expected to have 0.0005% minimum boron content. i tifa 
Jote 3, The phosphorus and sulfur limitations for each steelmaking process are as follows: +++ 
Basic electric furnaces. .............++ 0.025 max % 
Basic open Wearth.........0ccceccecces 0.04 max % 
Acid REIN MUIR 5n.n so co cevcccenctet 0.05 max % 
A 0.05 max % 
‘\ote 4, Minimum silicon limit for acid open hearth or acid”electric furnace steel is 0.15%. Senn 
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HOW SURFACE COMBUSTION HELPS 


of pateg 1064 








CUT CARBURIZING COSTS 


with rotary retorts cast in Thermalloy* 


A main part of the inside story of this 
Surface Combustion continuous car- 
burizing furnace is the rotary retort 
we cast for it. Developed and built 
by Surface Combustion Corporation, 
these furnaces with Thermalloy retorts 
are operating successfully in a num- 
ber of roller bearing and automotive 
parts plants. 

To make sure small parts pass 
through the spiral cycle and are dis- 
charged at exactly the right time, the 
passage must be free from obstruc- 
tions. No part can be allowed to 
“hang up” and carburize too deeply, 
since individual inspection of parts 
is impractical. Thanks to careful 

















foundry practice and a unique meth- 
od of cleaning castings internally, 
these 16’ retorts operate precisely 
as designed. 

For retorts, furnace parts, trays, 
racks, pots, muffles—Thermalloy gives 
you more operating hours per dollar. 
Whatever your heat-and-abrasion- 
resistance problem, our engineers 
will help you select the right grade 
of Thermalloy, engineer the casting 
and foundry practices necessary to 
produce it for lowest cost service 
life. On your next problem, why not 
call in an Electro-Alloys engineer ? 
Write Electro-Alloys Division, 2082 
Taylor Street, Elyria, Ohio. 


+ Rar nn rr or oe 
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New Materials 
and Equipment 





Silicone-Treated, High Temperature Electrical Insulation 


Johns-Manville, 22 E. 40th St., New 
York 16, has announced an asbestos-base, 
silicone-treated, high temperature electrical 
insulation—a Class H insulation—as de- 
fined by AIEE standards for service at a 
temperature of 180 F. 

Quinterra Type 3 is designed for use 
for both inter-layer and wire wrapping 
insulation and is claimed to be adaptable 
to a wide range of electrical devices, in- 
cluding air cooled, inert gas and silicone- 
filled transformers. 

This newest of the Quinterra insulations 
maintains a dielectric strength of at least 
350 vpm under continuous exposure to 
Class H maximum temperature of 180 C. 
Furthermore, the dielectric strength re- 
mains practically constant even under con- 
tinuously high humidity since the insula- 


tion has high moisture resistance. When 
it comes to application, Quinterra Type 3 
is said to have excellent mechanical 
strength and physical properties. The base 
sheet of purified asbestos in completely in- 
organic and of closed structure with no 
holes. When silicone-treated, it is uniform 
in both texture and thickness. Thus, wind- 
ing dimensions can be predicted accurately. 
Also, it is extremely flexible for easy 
handling during application and is resis- 
tant to cracking or crazing. 

Available in the form of sheets, rolls 
and tapes in widths varying from 4 to 36 
in., and factory cut to specification, the 
newest of the Company’s insulations can 
be used alone or it can be successfully 
combined with other dielectric materials, 
such as mica or glass cloth. 





The transformer at right illustrates the 
savings in space and materials made pos- 
sible with the new insulation. 








The physical properties 


of this phenolic 

foam core material make it an ideal core 

material where high structural strength is 
required. 


Phenolic Foam Core Material Possesses High Compressive Strength 


Rezolin, Inc., 4825 W. Jefferson Blvd., 
Los Angeles 16, has announced a new 
phenolic foam core material with unusu- 
ally high compressive strength, up to 500 
lb psi. 

Called Corfoam, the new material is a 
liquid phenolic resin which, when mixed 
cold, will foam to a hard consistency with- 
out applied heat at room temperature. It 
is of honeycomb appearance with tiny 
globular non-connecting cells and has a 


density of approximately 14 lb per cu ft. 

An ideal material where high structural 
strength is required, Corfoam can be 
foamed in large masses without loss of 
cell control or undue shrinkage. It will 
not soften under heat, and tests show it 
has excellent insulating characteristics. 
Other properties claimed for the material 
are good adhesion to wood, paper and 
most plastics, will not support combustion, 
and low moisture absorption. 





Chromium-Molyhdenum Steel Electrode 


he constantly increasing emphasis on 
use of chromium-molybdenum steel 
nly for aircraft and ordnance, but in 
ost of other repair and production 
ications, is said to have been largely 
onsible for the development of a new 
trode, EutecTrode 70, by Enxtectic 
elaing Alloys Corp., Flushing, N. Y. 
\ccording to the Company, the new 
aing alloy is a chromium-and-nickel 
‘ent electrode that is specifically de- 
ed for repair and maintenance work. 
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Aids in Aircraft and Ordnance Repair 


Its special composition, coupled with the 
Company's unique FrigidArc coating, is 
claimed to result in great ease of applica- 
tion in all positions and an extremely 
smooth arc action. Other advantages are 
said to. include high tensile strength plus 
an unusually low amperage application 
that minimizes heat defects in the weld 
area. 

EutecTrode 70 is manufactured in the 
following sizes: 1/16, 5/64, 3/32, \%, 
5/32 and 3/16 in. dia, 





This bumper illustrates a typical applica- 
tion of the new electrode. 
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New Materials and Equipment continues 


Because of its flexibility and strong baked 


surface, Enamelstrip maintains its smooth, 
lustrous finish throughout the manufac- 


turing process, as seen here. 


Metal Coils Facilitate Production and Reduce Manufacturing Costs 


Metal coils, pre-coated in color and 
precision slit to exact width, are claimed 
to be facilitating production and reducing 
manufacturing costs in a number of indus- 
tries. The new product, Enamelstrip, is 
offered by Enamelstrip Corp., 20th and 
Walnut St., Allentown, Pa. 

The coil is available in cold rolled steel, 
electrogalvanized steel and electrolytic tin- 
plate, brass, zinc and aluminum in any 
desired color or shade, coating on one or 
two sides. The process which binds the 
adhesive coating to the metal is said to 
enable the coil to withstand the stresses 
of drawing, bending, forming and fabri- 
cating without cracking or peeling. 

According to the Company, the flexibility 
and adhesion of the chemically treated 
enamel coating provides unusual advan- 
tages in practically every type of stamping, 
molding and drawing by eliminating the 


need for many costly steps normally ¢. 
quired for enameling or painting after th. 
metal is formed. With the new produc 
cleaning, tumbling, spraying, dipping, rus. 
proofing, baking and drying are all yp. 
necessary. 

Other advantages offered by the cojls 
are: elimination from the production 
schedule of such processes as finishing 
shearing and hand feeding; elimination of 
all waste; saving of space usually allocated 
for storing the metal because the Com. 
pany’s warehouses will stock orders, t¢. 
leasing them according to the manufac. 
turer's production schedule. 

Currently, Enamelstrip is being success. 
fully used for such items as batteries, ap. 
pliances, automobile parts and accessories 
containers and screw caps, office equip 
ment, marking devices, instrument part 
and many others. 





Non-Plasticized Polyvinyl Chloride Has High Acid Resistance 


Lucoflex, a non-plasticized polyvinyl 
chloride material which can be easily 
welded, machined and formed, is currently 
being manufactured into rigid sheets, 
tubes, bar stock and molding powder by 
Van Dorn Iron Works Co., 2685 E. 79th 
St., Cleveland 15. 

The new material is claimed to offer 
many interesting properties. It does not 
go through the phenomenon of aging, and 
is resistant to almost all acids, alkalies 
and many special chemical solutions. 
Water vapors will not permeate the ma- 
terial. It is unaffected by temperatures 
between 177 F and 50 F below zero. Struc- 
turally, Lucoflex is of interest to design 
engineers because its weight is only one- 
half that of aluminum with about the 


same tensile strength. No industrial finish 
for protection against precipitation and 
fumes is needed with the use of the ma- 
terial as it is the same material through- 
out. 

Already serving in a score of industries 
where resistance to acids and alkalies is 
essential, Lucoflex’s major uses include 
tanks, tank liners, ducts and piping, in 
chemical operations, plating and metal 
pickling. 


Here is the exterior of a plating tank lined 
with Lucoflex to make it impervious to 
sulfuric acid. 





These parts have all been fabricated from 
the new ceramic material, Stupalith. 
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New Ceramic Materials Withstand 


A series of new ceramic materials able 
to withstand extreme thermal shock— 
primarily through exceptionally low coef- 
ficients of expansion—has been developed 
by Stupakoff Ceramic & Manufacturing 
Co., Latrobe, Pa. Identified as Stupalith, 
the new material is being produced com- 
mercially in two principal types: with zero 
thermal expansion and with near-zero 
thermal expansion, either plus or minus. 

The ability of Stupalith to resist expan- 
sion or contraction with changes in tem- 
perature has been vividly illustrated by 
a series of tests in which a sample was 


Extreme Thermal Shock 


heated to 2000 F and plunged into liqui< 
air, with the cycle being repeated |! 
times without apparent harm. 

Basically a wide series of lithium 
aluminosilicate compositions, the Stupalit 
group ranges from oxide compositions 
equivalent to mineral ercryptite, throug! 
the mineral petalite. Certain other com 
positions closely allied to lithium alum! 
nate-silica also are considered part of th 
group. 

Made from plentiful and non-restricted 
raw materials, the new ceramic ¢20 
formed by pressing, extruding, casting 


MATERIALS & METHODS 
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"NO MORE STOOL 
STICKERS... SINCE 
WE STARTED USING 
_ NATIONAL GRAPHITE 
.\ STOOL INSERTS!” 








WRITE TO NATIONAL CARBON 
COMPANY FOR INFORMATION. 


The term “National” is a registered trade-mark 
of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 


Bo A Division of Union Carbide and Carbon Corporation 
bi 30 East 42nd Street, New York 17, N. Y. 

Fe District Sales Offices: Atlanta, Chicago, Dallas, 

; Kansas City, New York, Pittsburgh, San Francisco 


IN CANADA: National Carbon Limited 
Montreal, Toronto, Winnipeg 


i Other NATIONAL CARBON products et 


BLAST FURNACE LININGS « BRICK « CINDER NOTCH LINERS + CINDER NOTCH PLUGS « SKIMMER 
ES * SPLASH PLATES + RUNOUT TROUGH LINERS + MOLD PLUGS. « TANK HEATERS 
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HOW TUBING TOLERANCES ARE CHECKED AT BRAINARD... 


: eas 
. - 


3 * 
“3 ~ 


> > . 
~*~ ee Ss? 


ie 


®D pas DIAMETER, INSIDE DIAMETER, 
' gage, ovality, straightness—all tolerances 


are checked over and over again at Brainard 


to make sure sizes are perfect for the job ahead. 


Every order, large or small, gets the careful 


supervision of Brainard craftsmen—we have 
complete control of every operation from 

ore to tube. That’s why it will pay you to call 
on Brainard first when you have a job for 
electric welded mechanical tubing. Straight or 


fabricated. Sizes %4"’ to 4’’—.025 to .165. 


Sales offices: Atlanta, New York, Cincinnati, Pittsburgh, 
Buffalo, Chicago, Philadelphia, Dearborn, Cleveland, Tonawanda, 
N.Y., Rochester, Indianapolis, Nashua, N.H. Sales representatives: 
Sheronstee!l Products Co., Dearborn, Mich., Grand Rapids, Mich. 
and Farrell, Pa. Fred J. Reynolds, Davenport, lowa. Brass & 
Copper Sales Co., St. Lovis, Mo. and Kansas City, Kan. Julius 
Schulz, Dallas, Texas. 
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New Materials 
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and ramming. It can also be press molded 
into tiny parts weighing a fraction of ap 
ounce, as well as rammed or cast into 
large items weighing several pounds, By 
machining or grinding after firing, the 
dimension of Stupalith parts can be held 
to precise dimensional tolerances. 

This new material can be used at tem. 
peratures up to 2400 F and is believed by 
the manufacturer to remain stable indef. 
nitely. Its ability to withstand thermal 
shock makes it particularly adaptable fo; 
pickling bath containers, kiln furnitur 
induction heating, high temperature jigs 
and wire wound coil forms. Since its ex 
pansion can be controlled, it is also suit 
able for furnace liners and thermostat cor 
rods 

In addition, parts made from ; 
pansion Stupalith can be used for pl 
and-ring gages, mirrors, turbine blades a 
jet turbines, combustion engine parts and 
nozzle inserts. In its various forms, the 
new. material is also recommended for 
pouring ladles for metals, electronic in- 
sulators, laboratory combustion boats and 
tubes, jet engine exhaust liners and other 
applications requiring controlled low posi 
tive or negative thermal expansion or : 
sistance to thermal shock. 


Phosphate Treatment for Metals 
Provides Corrosion-Resistant 
Paint Base 


Hit-and-miss finishing techniques prom- 
ise to become a thing of the past, accord- 
ing to Octagon Process, Inc., 15 Bank St., 
Staten Island, N. Y., developers of a new 
phosphate compound for treating metallic 
parts. 

The phosphatizing action of Anchorite 
100 changes the surface of steel, iron, 


The steel panel at right treated with 
phosphate compound shows little sign 
rust after a 12-month period of weat! 
exposure, while the untreated one 5 
extensive corrosion after 6 weeks. 


MATERIALS & METHODS 
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Take YOUR Casting Problem To A 
MEEHANITE FOUNDRY 


American Brake Shoe Co. ‘ Mahwah, New Jersey 
The American Laundry Mocinent. es. Rochester, New York 
Atlas Foundry Co. . Detroit, Michigan 
Banner tron Works . . . oe «6 6 ee 8 ee ee, Seen 
Barnett Foundry & Machine Co. , Irvington, New Jersey 
E. W. Bliss Co. Hastings, Mich. and Canton, O. 
Builders Iron Foundry . . . ¥ Providence, Rhode Island 
Continental Gin Co. ‘ Birmingham, Alabama 
Crawford & Doherty Foundry Co. ° . Portland, Oregon 
The Cooper-Bessemer Corp. . Mt. Veanin, Ohio and Grove City, Pa. 
Empire Pattern & Foundry Co. »' o-Ps ua os ee, Geineme 
Farrel-Birmingham Co., Inc. ‘ Ansonia, Connecticut 
Florence Pipe Foundry & Machine Co. Florence, New Jersey 
Fulton Foundry & Machine Co., Inc. . . Cleveland, Ohio 
General Foundry & Manufacturing Co. . . « « « «~~ Flint, Michigan 
Greenlee Foundry Co. : ‘ . Chicago, Illinois 
The Hamilton Foundry & echinn ‘Co. Hamilton, Ohio 
Hardinge Company, Inc. foe New York, New York 
Hardinge Manufacturing Co. ce ee A gs tele, Oeenaeen 
Johnstone Foundries, Inc. . . el le lel Ue)6Grove City, Pennsylvania 
Kanawha Manufacturing Co. Charleston, West Virginia 
Lincoln Foundry Corp. . Los Angeles, California 
E. Long Ltd. Orillia, Ontario 
Otis Elevator Co., Ltd. Hamilton, Ontario 
The Henry Perkins Co. . . Bridgewater, Massachusetts 
Pohiman Foundry Co., Inc. Buffalo, New York 
Rosedale Foundry & Machine Co. . Pittsburgh, Pennsylvania 
Ross-Meehan Foundries . Chattanooga, Tennessee 
Shenango-Penn Mold Co. : Dover, Ohio 
Standard Foundry Co. . . Worcester, Massachusetts 
The Stearns-Roger Manufacturing Co. Denver, Colorado 
Traylor Engineering & Mfg. Co. . Allentown, Pennsylvania 
Valley Iron Works, Inc. . . . . « «© «+ « «© St. Paul, Minnesota 
Vulcan Foundry Co. ? . Oakland, California 

ren Foundry & Pipe Ciiperetion Phillipsburg, New Jersey 


‘This advertisement sponsored by foundries listed above.’' 


EEHANITE 
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Fig. 1—A Modern Tool Works Limited 
“Drillmatic”. 


Fig. 2—The Meehanite hydraulic mani- 
fold—the “heart” of the operating and 
control mechanism. 


MEEHANITE CASTINGS 


The hydraulic operating mechanism of this 
*‘Drillmatic’’ drilling machine (Fig. 1) manufactured by Modern 
Tool Works Limited, Toronto, is of course the functional heart of 
the machine. Successful performance of such a mechanism is 
definitely dependent upon the hydraulic manifold (Fig. 2). 
this and other types of drilling equipment the manufacturer 
specifies Meehanite castings for this part because of the design 
requirements for absolute density and high strength. The manifold 
is used for gasket mounting of various hydraulic control valves 
and the castings must withstand 1000 psi during operation. 
In addition to this particular component the press shown is 
built with the following Meehanite castings: 


Table 6. Head Adapter 
Table Base 7. Moter Support Bracket 
Fixtures g. Hydraulic Unit and Base 


Retracting Bush Plates 
Multiple Spindle Drill 
Head 


In the hydraulic unit the main body and cylinder are cast 
integrally and in Meehanite metal assure the required resistance 
to wear, pressure and high strength characteristics. 

This equipment is another example of superior design in preci- 
sion production tools made possible 
through the dependable and uniform 
Quality characteristics of Meehanite 
castings. 

Write for our new booklet ‘'25 
Years of Proof in Service." 
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A TRIED and PROVEN 
SOURCE FOR 


TESTING 
MACHINES 


BRINELL 

DUCTILITY 
COMPRESSION 
TENSILE 

UNIVERSAL 
TRANSVERSE 
HYDROSTATIC 
PROVING INSTRUMENTS 


and 
Special Testing Machines built 
to your Specifications. 


Send for 





8833 Livernois °@ Detroit 4, Mich. 


Without obligation send me your brochure 
on testing instruments. Also special folders on 
following types (check your interest): 

(_] Brinell Hardness [] Duetility 

[_} Compression [] Tensile 
[] Hydrostatic 
[] Proving Instruments 


[_} Transverse 


ee 


a ee a 
Attach coupon to your letterhead 
and mail 
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New Materials 
and Equipment 


zinc and cadmium parts into an inert phos- 
phate compound which is said to be 
highly resistant to corrosion and to provide 
an excellent base for organic coatings. 

Application of the treatment to metal 
parts is inexpensive and simple, requiring 
no elaborate equipment. Applicable either 
by immersion or spray, it is easily adapted 
to both small and large production needs. 
The immersion process, which is most 
widely used, can be applied for both 
medium and small size production re- 
quirements. According to company engi- 
neers, the process utilizes a series of five 
tanks constructed of mild steel. Zinc and 
cadmium require only 30 sec to 1 min. 
in this process, while some steel alloys 
occasionally require as much as 5 min 
The actual solution used is made by add- 
ing a small quantity of Anchorite 100 to 
1 large volume of water. 

The spray process is recommended for 
high-speed treatment of such products as 
automobiles, washing machines and bi- 
cycles. For this method, a five-step spray 
chamber machine is used. With such a 
setup, parts can be cleaned, phosphated 
and painted in rapid succession. 

Although the new compound receives 
its largest volume application on ferrous 
parts, it is also finding wide acceptance 
as a pre-painting treatment on such metals 
as zinc, galvanized iron and cadmium. The 
adhesion of organic coatings directly on 
these surfaces is poor. An Anchorite 100 
treatment, however, provides these metals 
with a paint-adherent, corrosion-resistant 
phosphate surface 

The compound meets the specification 
for a Class C (Type II) finish in U. S. 
Army Spec. No. 57-0-2C and the armed 
services specification JAN-C.-490, Grade 1. 


Electroplated Copper Sheet Wire 
Suitable for Many Applications 


A new type of electroplated copper-on- 
iteel wire which is suitable for a wide 
range of industrial, electrical and commu- 
nications app ications has been announced 
by Kenmore Metals Corp., 380 Ninth St., 
Jersey City 2 

The new-type wires are said to b 
lighter and stronger than solid copper 
wires, which require 85% more copper. 
[hey provide electrical conductivity at 
high frequencies, which is comparable to 
hat of solid copper wires, but have the 
advantages of increased dimensional sta- 
bility, mechanical st&ingth and light 
weight, which are important in conditions 
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GRAPHITE METALLIZING 
CORPORATION 


1010 NEPPERHAN AVENUE, YONKERS 3, NEW YORK 


MATERIALS & METHODS 
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J-Model 
“ROCKWELL”’ 


HARDNESS 


rani the : TESTER 


METAL SHOW 
in DETROIT 


October 15 to 19 


BOOTH 
A-342 


TUKON TESTER 
¢ —=Ze ¢ 
MICROHARDNESS TESTING 


RX MECHANICAL INSTRUMENT DIVISION 
Wray, AMERICAN CHAIN & CABLE 


is \ A Cc. : 
Pane OMY « 
maRK WY 230-E Park Avenue, New York 17, N. Y. 
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Everything 


in Carbon but 


BRUSHES FOR ALL ROTATING ELECTRICAL 
EQUIPMENT CARBON, GRAPHITE and PRECIOUS METAL 
BATTERY CARBONS 
RNACE 
LUTCH RINGS ZZ CONTINUO 


ING pies DASH POT PLUNGERS fj ELECTRIC FURNACE 


FRICTION SEGMENTS LO» 


HEATING ELEMENTS ——=pecom 


\ 
RAIL BONDING MOLDS eS RESISTANCE WELDING and BRAZ- 


ING TIPS &> SEAL RINGS (for gas or liquid) 


SPECIAL 
\OLDS and DIES TROLLEY and PANTOGRAPH SHOES 


WATER HEATER and PASTEURIZATION ELECTRODES ANODES 


IR ELECTROLYSIS A WELDING CARBONS, el. —————— 


STACKPOLE CARBON sabatat 
Ne ie dh: fondle wi 
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of vibration encountered in mobile, 
craft, industrial and military adinvek » 4 
plications. 

Copperon wires are produced by a pat. 
ented continuous electroplating process 
which results in a uniform, perfect bond 
of pure copper to a steel core. The wires 
should not be confused with ordinary cop. 
per plated wires, as the coating here can. 
not be destroyed by changes in tempera. 
ture, by pounding, by hot-rolling or by 
cold drawing. Relatively heavy cross-sec. 
tions of the initial product are cold drawn 
to required diameters without change in 
the ratio of copper to steel or impairment 
of the bond between the two metals. Sin 
the steel core is lighter than copper, Cop 
peron wires provide about 10% more 
footage per pound than solid copper wires 
of the seme outside diameter. They ar 
available in practically any length and i 
diameters ranging from ¥% in. to the finest 
wite gage sizes. 

Applications for the new wires includ 
plating rack springs; float racks and lift 
rods for plumbing products, power trans. 
mission, telephone and railway signal 
lines; lightning rods; television antennas 
and transmission lines; coaxial cables: 
heavy-duty appliance cords; pigtail leads 
for capacitator resistors and many other 
industrial applications where  stainles 
steel has been used because of its cor 
sion-resistant properties. 


New Electrospray Process Gives 
Smoother Finish and Elimi- 
nates Paint Waste 


A revolutionary new electrospray proc 
ess designed to coat both metallic (ferrous 
or nonmagnetic) and nonmetallic (wood, 
glass, rubber, plastics) parts where pro- 
duction volume justifies consideration of 4 
conveyorized finishing operation, has been 
announced by Ramsburg Electro Coating 
Corp., Barth and Sanders, Indianapolis 7 

Embodying the ionization principle, the 
process works briefly like this: The articl 
to be coated is carried by a conveyor past 
the spray gun which feeds and cha! 
the paint at the same time. The gun is 4 
hollow coned-shaped head, hooked up 
a power supply of 90,000 volts, ¢! 
forces the paint to its outer edge by 
tion. A source of electrostatic high poten 
tial having one terminal connected to | 
head creates a high-voltage field betwee 
the gun and the object on the conve} 
It is the force of this field which trans 
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~~ 4 When A. O. Smith, big name in steam and heat transfer 
—_ equipment recently designed and built a heat exchanger 


ote 


unit for Socony-Vacuum — TRENTWELD Stainless Steel tub- 


E 
4 A - re | ‘ S he a T Ped ing was used throughout. This heat exchanger unit for use 


in the petroleum industry is another example of how 


& adiintiuine : S . 
designs sew ath TRENTWELD is preferred by designers for products where 


stainless steel tubing fits the bill. 


pro. T & E Pe T we E L i And here’s why: TRENTWELD is the product of tube 


eS 





-_ . specialists. That means you’re assured uniform quality and 
i q specifications of manufacture that meet your most exacting 
of a needs. Then too, TRENTWELD is available in a full range of 
been a sizes—1y” to 36” in diameter, in all grades and finishes. 
<4 a When the job requires stainless steel tubing, check with 
th us. 
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ween 3 TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN 


rans: © (Subsidiary of Crucible Steel Company of America) 
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to answer the HOT question... 


specify LEBANON 
HEAT-RESISTANT 
Centrifugal Castings 


YLINDRICAL shapes cast in per- 

manent molds by the exclusive 
Lebanon CENTRI-DIE process, are 
succeeding where other castings have 
failed. There are important reasons 
why Lebanon is able to produce 
these tough, service-proved castings 
with such outstanding qualities. 
First . . . Lebanon experience, cover- 
ing some 39 years, has taught us 
how to work with difficult-to-cast 
heat and corrosion alloys. Second... 
Lebanon testing involves every proved 


LEBANO 


ALLOY AND STEEL 





method (including the use of a 
million-volt X-Ray machine) to in- 
sure absolute structural integrity. 
Third . .. Lebanon exclusive processes, 
like our CENTRI-DIE method of cast- 
ing, were developed to give castings 
superior physical properties, more 
uniformity and to retain high resis- 
tance to many types of destructive 
agents. For example, today’s jet 
engines which are subject to ex- 
tremely high temperatures, depend 
upon Lebanon CENTRI-DIE cast- 
ings. Lebanon Castings can be made 
to meet A.I.S.I., A.S.T.M., A.M.S., 
Army and Navy specifications. 


Write for your copy of the Lebanon 
CENTRI-DIE Bulletin so that you 
may have, at first hand, all the facts 
on this important process. 


LEBANON STEEL FOUNDRY * LEBANON, PA. 
"In the Lebanon Valley’’ 

Other Lebanon quality products include centrif- 

ugal castings produced in refractory molds— 


illustration shows a typical casting made by 
this process. 
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forms the coating material into a Spray of 
fine charged particles which are pulled to 
the object. 


Here metal ironing boards are enameled 

by the mew process which cuts paint cost 

25% per board over the original process 
and 58% over hand spraying. 


The advantage of the new-type gun 
over the wired version is the elimination 
of such variables as atomization, air pres- 
sure, spray pattern, fluid delivery and ex- 
haust air currents. Without these variables, 
the gun is claimed to deposit all the paint 
on the object with a more even finish and 
on most production lines the process is 
said to give 25 to 75% more pieces per 
gallon than other methods. 

Besides ordinary paint, varnish and 
lacquer, the process also works with metal- 
lic paints as the coating material. How- 
ever, because this type of paint is elec- 
trically conductive, and the spray gun used 
is supplied by a pump that’s grounded, 
the paint is apt to ground the head and 
make it impossible to hold it at a high 
potential. In this case, it is recommended 
to insulate the pump and its paint supply 
above the ground. 

Equipment for the No. 2 Process is fur 
nished by the Company and operates from 
a 220-v, 60-cycle, single-phase supply 


High Strength-High Temperature Al- 
loys Offered in Thin Gages 


General Plate, division of Metals © 
Controls Corp., Attleboro, Mass., is cut 
rently offering to industry the well know9 
Hastelloy and Haynes corrosion resistant, 


MATERIALS & METHODS 
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The unique principles em- 
™” ployed in the MIKRO- 
COLLECTOR enable dust recovery 
(up to 99.999%) and phenomenal 
filter rates. Pulverizing Machinery 
Company, Summit, New Jersey, the 
n .anufacturer, states that American 
Felt’s wool felt has been found to be 
superior filter medium, permit- 

the easy handling of damp or 
y, light or heavy dust-loaded air 
‘ams. With the Hersey travelling 

rse-jet principle uniform filter 
stance is maintained, thus as- 
suring uniform air flow. Used in the 
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handling and recovery of a wide 
range of dusts and powders, the 
MIKRO-COLLECTOR serves to 
eliminate atmospheric pollution, as 
well as providing full recovery of 
a valuable product. Dangerous or 
noxious dusts and minute size dust 
particles are easily hendled. Instal- 
lations for the handling of ultra-fine 
radioactive dusts during the past 
year have a combined capacity of 
more than 100,000 cfm. The 
MIKRO-COLLECTOR is manu- 
factured with single and multiple 
filter cylinders of varying diameters 
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MIKRO-COLLECTOR 


comprising 48 filter-cylinders 
of felt (A) and travelling 
reverse-jet ring (B). Manu- 
factured under patent license 
from H. J. Hersey, Jr. 








and lengths to meet every 
requirement. 


American felt 
Com any 


MARK 





GENERAL OFFICES: 24 GLENVILLE ROAD, GLEN- 
VILLE, CONN. — ENGINEERING AND RESEARCH 
LABORATORIES: Glenville, Conn.— PLANTS: Glen- 
ville, Conn.; Franklin, Mass., Newburgh, N. Y.; 
Detroit, Mich.; Westerly, R. 1. — SALES OFFICES: 
New York, Boston, Chicago, Detroit, Cleveland, 
Rochester, Philadelphia, St. Louis, Atlanta, Dallas, 
San Francisco, Los Angeles, Portland, Seattle, Montreal 
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.. REDUCE FINISHING TIME— 


.. GIVE MINIMUM 
TOLERANCE LIMITS! 











high strength, high temperature alloys jg 
thin gages. These alloys are hot rolled 
by Haynes Stellite in thickness down jp 
0.050 in., and in some cases down ty 
0.025 in. 


The four most widely recognized alloys 
and those which the company supplies ig 
thin gages include: 


Haynes Alloy 25 (L-605)—Cobalt-bag 
chromium-tungsten-nickel alloy 

Hastelloy B—Nickel-base molybdenum. 
iron alloy 

Hastelloy C— Nickel-base chromium. 
molybdenum-tungsten-iron alloy 

Haynes Stellite Multimet (N-155)— 
Iron - base cobalt - chromium - nickel. 
molybdenum - tungsten - columbiun 
alloy. . 









Shown above are three Rha ae ee re | 
: Standard width in which the Hayne i 
presses ranging from 250 to 600 ton alloys are processed is 6 in., althougt 
capacities, another important part of Unitcast’s widths up to 8 in. can be furnished if 


facilities that add quality to the product. required. The alloys can be supplied a 
desired in either random flat lengths or 
coils. At the present time maximum 
weight per strip is approximately 2 | Z 
per in. of width. 


The present critical availability of the 





e Do your castings assemble freely and within 





tolerance limits? materials used in these alloys require 9 
< that orders for production quantities carry 
* Do your castings fit machining fixtures prop- a priority rating. F 


erly, consistently? | 


e Are your finish allowances held to a minimum? 


Plastics Offer Variety of 


INTERCHANGEABILITY has long been recognized as the Applications 
forerunner of mass production. Unitcast daily production is Machining-grade glass-fiber reinforced 
held to the specified dimensional tolerances, assuring you plastic sheet, A3A, said to have punching 
this very important advantage. and machining qualities similar to brass 
while retaining the outstanding properties 
of this line of glass-polyester plastic, 1 
currently being offered by The Dynakor 


UNITCAST ENGINEERS CONTINUE TO BE AT YOUR SERVICE | Ot Ee ee ae, See 
The sheet, available in Y-, 3/16- anc 


l/;-in. thickness, has a tensile strength 0! 
11,900, compressive strength of 14,300 
and impact of 10.3. Chemically resistant 
to acids, salts and mild alkalies as well a 
to most organic solvents, the plastic has : 
water absorption of only 0.39%. Electrical J 








QUALITY STEEL CASTINGS 












Give us a chance to offer a “‘cast 
steel” answer for your parts problem. Our sug- 
gestions while your product is in the design stage 
will pay continuous dividends. Write or call to- 
day. Unitcast Corporation, Steel Casting Division, 
Toledo 9. Ohio. In Canada: Canadian-Unitcast 
Steel. Ltd., Sherbrooke, Quebec. 


“a! 


This machining-grade glass-fiber reinforce! 7 
plastic sheet is said to be chemically resi’ 


UNITCASTINGS ‘ARE FOUNDRY ENGINEERED tant to acids, salts and mild alkalies. 
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Ethyl cellulose caps this cartridge, 
the ammunition for one of industry’s 
newest power tools—the Remington 
Stud Driver. A tiny heelcap molded 
with Hercocel* E positions a hard- 
ened steel stud driven by anexplosive 
force capable of penetrating struc- 
tural steel 34-in. thick. 


For this demanding job, no other 
plastic affords, at comparable cost, 
all the advantages of Hercocel E. It 
won't crack or shatter when the 
Driver is fired. There’s no pickup of 
the plastic in the gun barrel. Her- 


HERCULES POWDER COMPANY Cellulose P 


a 


SS] 





CAPS THEM ALL! 


cocel E will retain its shape under 
widely varying climatic conditions 
and during long periods of storage, 
yet is resilient enough to assure a 
snug fit for twenty different types 
of studs produced to commercial 
tolerances. 


Hercocel E takes tough jobs like 
this in its stride. Perhaps this versa- 
tile, quality plastic can help~you. 
Hercules will be glad to provide de- 
sign and technical assistance in 
adapting it to your individual needs. 
Your inquiries are invited. 


lucts Department, 996 Market Street, Wilmington. Del. 


READY | Positioning stud in heel- 
* cap. Five colors identify 


different loads. 





1OAD! Loading Driver. Triple 
« safety device prevents ac- 


cidental firing. 








ba ea %, 4 R 
FIRE! Driver requires no auxiliary 
* power, has minimum recoil, 


MOLDABILITY 
SHOCK RESISTANCE 
DIMENSIONAL STABILITY 
LIGHTWEIGHT 
COLORABILITY 


HERCULES Cellulosic Plastics 


1951 


ADEMARK Plastic heelcap molded with Hercocel E by Consolidated Molded Products Corp., Scranton, Pennsylvania, for Industrial CP51-7 
Tool Division, Remington Arms Company, Inc., Bridgeport, Conn. 
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CUTS DEBURRING COSTS 
50% to 90% on individual parts 


at the WHIRLPOOL CORPORATION, St. Joseph, Michigan 





helps © people do the work of 16 


The Whirlpool Corporation found a real solution to manpower scarcities and 


rising prices when they installed Roto- Finish Deburring Machines. By 


this 


mechanical method, 6 people now deburr an even greater quantity of parts 


than 16 could do before. Thus a much needed source of manpower was found 





for use in other operations. 

The cost of deburring individual parts has been 
reduced 50% to 90% as shown above. And in 
addition, pafts can now be deburred economic- 
ally that were impossible to do by hand methods 
because the cost was prohibitive. Roto-Finishing 
these parts in some cases has eliminated special 
handling in subsequent operations. As a result, 
production has been speeded and manhours have 
been saved in stamping, grinding and other 
finishing operations. 


Let us show you how you can make similar savings in time, manhours and 
money. Send sample parts to the Roto-Finish laboratory for a free demonstra- 
tion. Write for full details today. 





associated with The Sturgis Products Co. 
3711 MILHAM ROAD 





nef 


KALAMAZOO, MICHIGAN 


FOREIGN REPRESENTATIVES: CANADA — Windsor — Roto-Finish Canada Limited * ENGLAND 


— London — Roto-Finish Limited — 39 Park Street — Mayfair * 
HOLLAND — Delft — N. V. Roto-Finish Maatschappij — Rotterdamse — WEG 
— Metaligeselischaft A.G. * 


Flavell Pty, Ltd. 
GERMANY — Frankfurt a.M 


370A ° 
Finish a R.L. — Sesto S. Giovanni — Viale E. Marelli, 3! * 


70 rue de la Republique-Puteaux (Seine) * 
3. 3 


BRAZIL — Rio de Janeiro — Commercial E 


AUSTRALIA — Melbourne — A. 


ITALY — Milan — Societa Roto- 
FRANCE — Paris — Sociote Roto-Finish, 
SWITZERLAND — Zurich — Kay-Zurich — Lowenstrasse 
Industrial de Formos Werco, Ltds. 





ORIGINATORS OF THE ROTQ-FINISH PROCESSES 
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New Materials 
and Equipment 


properties of interest include dieclectgic 
strength of 325-v per mil, arc resistance 
of 120-sec, and power factor of 4.24. 
High strength plastic rod in fractional 
sizes has also been announced by Dyna. 
kon. The new rod is molded of Dyna- 
kon-F, a high tensile strength material of 





These rods are formed from high strength 
in fractional sizes. 


] 
¢ 
DiaSstit 


excellent electrical and corrosion resistant 
properties. Tensile strength is 100,000 psi 
compressive strength is 70,000 psi, and 
150,000 psi. Among 
electrical properties, arc resistance is 120 
sec ASTM, dielectric strength is 280-v per 
mil and power factor is 2.5. 

The rods are said to be resistant to acid 
and mild alkalies as well as to salts and 
most organic solvents. Salt spray resistance 
is outstanding. Among recommended ap- 
plications are stand-off insulators, tension 
rods, supports in chemical equipment and 
members in corrosive atmos 


flexural strength is 


structural 


pheres 


New Polymers Offer Unusual Adhe- 
sion Properties 


Metals, ceramics and glass can be ad- 
hered to themselves as well as to other 
materials, such as wood, cloth, synthetic 
rubber and paper, with a new class of 
adhesives, according to Polymer Industries 
Inc., Astoria, N. Y. 

The new resins, known as Pylene ad- 
hesives, are available as powders, pre 
polymer liquids and as solvent solutions, 
and can be supplied in one part contain 
ing catalysts already incorporated, or 4s 
two parts to be mixed prior to use. some 
grades can be converted to very hard and 
tough plastics without the use of t 
while others can be polymerized only Dj 
heat 

In addition to the bonding 
properties claimed for the resins, ‘¢y 
also are extremely interesting because 0! 
their resistance to solvents, chemicals, 
abrasion and heat. They are said to > 
virtually unaffected by aqueous acids of 
alkalies, by gasolines or oils, or by other 
solvents. They are tough and horay plas- 


unusual 


MATERIALS & METHODS 








SALT BATH HEAT TREATMENT 
PROGRESS OF THE PAST 5 YEARS 








aa 





i Write today on your company letterhead for a free copy 
of the 72-page Ajax data booklet ‘Electric Salt Bath Fur- 
naces.”’ Here you will find the complete, fully-authenticated 

story of exactly how and why these famous furnaces sur- 
pass any other type of heat treating equipment in quality, 
speed, and economy, in 4 cases out of 5. And you 
will also find a wealth of heat-treating data that may go 
far toward putting this phase of your production on a 
sounder basis. 


rength 


sistant 
0 psi, 





> acid ¥ 
$ and 

stance i 
d ap- L 


2nsion 


2 Choose your furnaces on the 

basis of actual proof, not on mere 
claims. Send—or bring —a specimen 

batch of your work for treatment in 

the full-commerical scale Ajax Metal- 
lurgical Service Laboratory. Learn 
exactly what you can expect from this 
method in specific terms of improved 
physical properties, faster production, 
less floor space, lower labor costs, reduced 
maintenance and greater efficiency all 
along the line. There is not the slightest 
cost or obligation on your part. Write or 
wire today. 


AJAX ELECTRIC COMPANY, INC. 


906 Frankford Avenue ° Philadelphia 23, Pa. 


The World’s Largest Manufacturer of Electric Heat 
Treating Furnaces Exclusively 


ad- 
other 
hetic 
ss of 


AJAX OFFERS 


ABSOLUTE QUALITY CONTRO! 








eect tan DUCTION 


Ajax Electro Metallurgical Corp.; Ajax Electric Furnace Corp.; Ajax Engineering 
Corp.; and Ajax Electrothermic Corp. (IN CANADA: Canadian General Electric Co. 
Ltd., Toronto, Ont.) 


eo ee = — 


for: Carburizing + Cyanide Hardening 
Neutral Hardening * Hardening High Speed Steel 
Annealing or Hardening Stainless Steel + Brazing 
Austempering « Martempering * Process Annealing 
Cyclic Annealing * Solution Heat Treatment 
Tempering * Descaling + Cleaning * Desanding 


More Dependable . . . More Economical 
On 4 Applications out of 5 











CHEMICALS 


PROCESSES 
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MAKE 
YOUR PRODUCT 


DURABLE 





| PAIN T BONDING 


“GRANODINE”’® forms a zinc-iron 
phosphate-coating bond on sheet metal 
products—automobile bodies and fenders, 
refrigerator cabinets, etc.—for a durable, 
lustrous paint finish. 


“LITHOFORM’”® makes paint stick to 
galvanized iron and other zinc and cad- 
mium surfaces. 


“ALODINE”,® the new ACP protective 
coating chemical for aluminum, anchors 
the paint finish and protects the metal. 


RUST PROOFING 


“PERMADINE”,® a zinc phosphate coat- 
ing chemical, forms on steel an oil-adsorp- 
tive coating: which bonds rust-inhibiting 
oils such as ‘““Granoleum.” 

“THERMOIL-GRANODINE’® a manga- 
nese-iron phosphate coating chemical, 
forms on steel a dense crystalline coating 
which, when oiled or painted, inhibits 
corrosion. 


| PROTECTION FOR 
| FRICTION SURFACES 


The oiled “THERMOIL-GRANODINE” 
coating On pistons, piston rings, cranks, 
camshafts and other rubbing parts, allows 
safe break-in operation, eliminates metal- 
to-metal contact, maintains lubrication and 
reduces the danger of scuffing, scoring, 
galling, welding and tearing. 


| IMPROVED DRAWING 
AND COLD FORMING 


“GRANODRAW’® forms on_ pickled 
surfaces a tightly-bound adherent, zinc- 
iron phosphate coating which facilitates 
the cold mechanical deformation of steel, 
improves drawing, and lengthens die life. 


Send for descriptive folders and Government 
specifications chart on the above chemicals. 
Write or call for more information on these 
products, and advice on your own metal-work- 
ing problem. 


eS 


Pioneefiie Reich yee Po. mee Since 1914 


AMERICAN CHEMICAL Pall COMPANY 


AMBLER, 


Be eae 





Manufacturers of Metallurgical, Agricultural and Pharmaceutical Chemicals 
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tic materials when set, and can resist yj. 
bratory forces. 

One of the virtues of bonds made with 
the new adhesives is their electrical te. 
sistance. They have inherently excellent 
properties in relation to dielectric strength 
and volume resistivity. 

This combination of properties of the 
Pylene resins suggests their use in a 
variety of new applications, some of 
which have never been satisfactorily solved 
before. These applications are to be found 
in the following fields: can lining and 
seaming; non-conductive soldering; seal- 
ing of castings; coating of wire; optical 
cement; adhering Neoprene to plastics: 
inserting resistant liners into bottle, tube 
and jar caps; bonding aluminum to itself: 
adhering copper to masonite; and cement 


ing gaskets. 

Surface Finishing Machine Has 
Vacuum Chucking Mechanism ‘ 
A surface finishing machine capable of " 

holding non-magnetic items without inter- v 


ference with coverage over the entire sur- ( 
face has been introduced by Clair Manu- ! 
facturing Co., 1033 S. Union Ave., Olean, k 
N. Y. While holding magnetic products 
in position with a magnetic chuck is stand- 
ard procedure, the Model 203 machine, 





This surface finishing machine is recom- 

mended for finishing such non-magnet 

products as compacts, lithograph sheets, 

flatiron sole plates, blanking stock and 
fan blades. 


with its vacuum chuck, is claimed t 
the answer to the problem of holding items 
made of brass, copper, silver, plastic 
aluminum, wood and other non-magne! 
materials. 

This horizontal, electrohydraulic 
chine has a moving work table consisting 
of a perforated plate mounted over 4 


(Continued on page 157) 
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sealed air space which is connected to a 
vacuum pump through a four-way spring- 
return valve. Offering a maximum work- 
ing area of 38 by 36 in., the perforated 
plate is covered by a rubber mat. In opera- 
tion, the table moves both in and out and 
sideways under the revolving buff spindle. 
The length of the in and out stroke of the 
vacuum table is adjustable from 34 to 36 
in., sideways ¥% to 134 in. Without inter- 
fering with the vacuum action, raised 
sads, conforming to the contours of the 
sarts being finished, eliminate the danger 
of buffs coming in contact with the mat. 
Said to be practically immune to abra- 

the unit can be supplied with 5-, 

10- or 15-hp motors. Buffs up to 
12 in. in dia. and 40 in. in length can be 
mounted on the spindle, while an air 
circuit provides automatic float of buff at 
any predetermined uniform pressure. 


r 
r 
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Bright Dip for Nonferrous Metals 


A safe bright dip for brass, copper, 
bronze, nickel silver, phosphor bronze, 
beryllium copper and most* copper alloys 
which is now in accord with A/N, AF, 
ORD and AEC specifications for bright 
lips on nonferrous metals is offered by 
Rossul Co., 170 Fifth Ave., New York 10. 

Advantages claimed for the dip include: 


After clear water rinse, leaves no 
residue that interferes with conduc- 
tivity. 

2. Leaves nonferrous metals in a passi- 
vated state resistant to further oxi- 
dation. 


Welding Head for Dissimilar 
Metals 


ign of a new welding head to be 
| for welding dissimilar metals in the 
bly of radio and other electronic 
as well as for the assembly of 
mall metal parts, has been an- 
| by Raytheon Manufacturing Co., 
54, Mass 
new Model I-S Weldpower Head 
nch mounted, press type unit with 
post mounting. Accurate electrode 
is made possible through the 
{ a closed air system using a metal 
s, and instantaneous _ electrode 
up is achieved by keeping the mass 
moving parts of the upper electrode 
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*Reg. U. S. Pat. Off. 









Standard 
Anhydrous 
Ammonia 





When dissociated, one 100-pound cylinder of Barrett Standard 
Anhydrous Ammonia (Refrigeration Grade) yields 4,500 cubic 
feet of mixed gases—approximately 3,400 cubic feet of pure hydro- 
gen and 1,100 cubic feet of pure nitrogen. 

You effect real economies when you use Barrett Standard An- 
hydrous Ammonia as a replacement for other more expensive 
sources of hydrogen and nitrogen. 

Engineers have obtained many advantages from the use of dis- 
sociated ammonia as controlled atmosphere in furnaces for bright 
annealing, clean hardening, copper brazing, sintering, reduction of 
metallic oxides, atomic hydrogen welding, radio tube sealing and 
other metal treating practices. Anhydrous ammonia also has unsur- 
passed qualities in the nitriding of steel, used as ammonia gas 
or dissociated. 

The advice and help of Barrett technical men are available to 
Barrett customers without charge. 


Barrett Standard Anhydrous Ammonia 


In 150, 100 and 50-pound cylinders for fast delivery from a 
stock point located near you. And in tank car shipments from 
.) Hopewell, Va., and South Point, Ohio. 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N. Y. 


America’s Leading Distributor of AMMONIA 











HOEGANAES 


Sponge Iron Powder 


for 
Powder Metallurgy Fabrication 


& Other Metallurgical Purposes 


The Construction of the 
American Plant for the 


production of our lron Powder 


is proceeding according to 


Schedule 


EKSTRAND & THOLAND, INC. 
441 LEXINGTON AVENUE 
NEW YORK 17, 


N. Y. 
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This new welding head can be used for 

welding dissimilar metals in the assembly 

of radio and other electronic tubes, as 

well as for the assembly of other small 
metal parts. 


assembly extremely low. This feature is 
said to make possible many welds that 
are not possible with high inertia heads. 

Small and compact, the model is ex- 
tremely flexible in application. Either 
l4- or 14-in. electrodes can be used inter- 
changeably, while a simple electrode 
clamp makes electrode changing fast and 
easy. 


High Dielectric Strength Insulating 
Material 


A new fibrous insulating material v 
is said not to blister when covered with 
hot compounds has been announced by 
Rogers Corp., Manchester, Conn. 
Designed for use with electrical com- 
ponents which must be hermetically 


MATERIALS & METHODS 








How True To This Form ts Your Present Casting Source? 














Monarcu Passes THis Test (007 





4 
f 
] 
These essential qualities of efficient operation are precedence in its program, Monarch operations are 
' among the advantages Monarch offers to industry. geared to carry more than a normal share of the 
Nationally-known manufacturers recognize their load on important civilian production of aluminum 
importance and rely on Monarch’s outstanding permanent mold, aluminum and zinc die castings. If 
facilities for casting, finishing and product assembly. you need assistance in difficult production sched- 
Although fulfilling defense requirements takes _ uling, we are certain these facilities can benefit you. 
Write today for 
Monarch’s FACT FILE for 
j design, purchasing 
and production executives 
it’s valuable source 
file material. 
$ ‘ARCH ALUMINUM MFG. COMPANY : Detroit Avenue at West 93rd Street, Cleveland 2, Ohio 
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UNSURPASSED 
QUALITY 


Combines the operating economies of 
large continuous furnaces with the 
flexibility of batch-type equipment. Positive, 
directed flow of furnace atmosphere through 
load, combined with the “heat capacitor” 
assures rapid, uniform heating on dense, 
bulk-loaded parts and even on light case 
work, 






























GREATER 
PRODUCTION 


The Dow Furnace has established 
production records in plants through- 
out the country. Forced, uniform quenching 
from atmosphere gives full hardness, reduces 
distortion, eliminates decarburization. One 
man can operate two furnaces with ease, 
producing as much as 1500-ibs. of light case 
work per hour. 


WIDER 
VERSATILITY 


Whether it's gas cyaniding, gas car- 
burizing, clean hardening or carbon 
restoration work, the Dow Furnace is 
capable of processing a variety of ports 
hoving a wide range of heat treatments. To 
demonstrate the close tolerances of heat 
trectments, send us samples of your own 


>AT LOWER COSTS 


Reductions in direct labor, material handling, 
machining and cleaning costs, coupled with im- 
proved quolity, have resulted in savings amortizing 
the original cost of the Dow Furnace in a few 
months. Gos cyanides for %4 to Y% the cost of 
liquid cyaniding. 

AT THE METAL SHOW—Booth A-349 


FIRST 
WITH MECHANIZED BATCH-TYPE 
CONTROLLED ATMOSPHERE FURNACE 


12045 Woodbine Ave. « Detroit 28, Michigan 
KEnwood 2-9100 
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sealed, the new material, Duroid 705. ; 
claimed to eliminate the development of 
weak spots in the insulating barrier as , 
result of blistering, a difficulty that has 
been both troublesome and hard to detect 

The first application of the materia! 
has been in fluorescent ballasts. In this 
application, the material is covered with 
asphalt heated to 225 C. The improved 
insulation provided by Duroid 705 per. 
mitted the manufacturer to use a single 
insulating part instead of the two-piece 
assembly previously employed. 

The new material is one of a group of 
special fibrous sheet products developed 
by the Company to blanket the range of 
materials characteristics from laminated 
plastics through vulcanized fibre, to paper- 


board. 


Low Cost Plasticizer for Vinyl 


Compounds 


Currently being offered by Hooker 
Electrochemical Co., Niagara Falls, N. Y., 
a new low cost plasticizer for vinyl com- 
pounds, MPS-500, is designed for use in 
such formulations as sheeting, wire cove! 
ing, shoe soles and other compositions 
which must withstand severe stretching 
and flexing. 

The compound can be used alone or in 
conjunction with other plasticizers. It 
imparts flame retardance and has hig! 
permanence on heat aging, and aging in 
oil, gasoline and water. In addition, it 1s 
claimed to possess excellent electrical 
properties and adds high strength together 
with good low temperature flexibility to 
wire insulation, films and coating com- 
positions. 


Flux-Coated Aluminum Welding 
Rods Match Base Metal 


High quality, flux-coated aluminum 
welding rods for oxyacetylene and ox) 
hydrogen welding have been released }j 
Eutectic Welding Alloys Corp., 172nd St 
and Northern Blvd., Flushing, N. Y. 

For architectural structures and man} 
other applications where an anodized 
silicon bearing welding rod has always 
shown an objectionable dark weld, the 
new EutecRod 22FC is said to provide 4 
base metal matching solution since 
rosion resistance and color, as well 4 
physical properties of the weld, are said 
to closely match the aluminum. The ‘vx 
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The horsepower of Spencer Turbo-Compressors 
aa installed annually has increased tenfold in as many 
ett st! years. The simplicity of design and dependability of 
SEuseseas 5 the all-metal Spencer with wide clearances and ball 
bearings is responsible for impressive repeat orders. 
More than 30 furnace and oven manufacturers pre- 
fer Spencer for their equipment. And a widening of 
the applications for blowing, cleaning, cooling and 
drying with high volume, low pressure air has ac- 
counted for many new installations. 


$a 











Are you familiar with the many ways air is being 
used in industry? The how, when, and where of com- 
pressed air is described in the new Spencer Data 

Books No. 107-C and 126-A. Ask for your copies 


PVNnRVW" Witt Pes now. 


MPANY ° 
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CEMENTED CARBIDE 





GUIDE RINGS of Carboloy cemented car- 
bide, used to replace 12 hardened steel pins 
as feet on this production drill jig, have 
already lasted more than three years with- 
out showing wear. Steel pins had to be 
replaced every three weeks. 





Keep vital equipment like this drill jig 
in operation, reduce maintenance and 
costly down-time with Carboloy 
cemented carbides 


HIS manufacturer of electric meters and measuring 
1 teen te who solved a wear problem by substituting 
Carboloy guide rings, is typical of companies that are 
using wear-resistant Carboloy cemented carbides to keep 
vital equipment running, and operating at peak efficiency. 


Manufacturers in widely diversified lines have found that 
Carboloy cemented carbides combat wear, improve quality 
and increase the life of machine parts or products as much 
as 100 times. 


In this critical period, when it is essential to prolong life 
of machines and equipment and keep maintenance to a 
minimum, why not find out how Carboloy cemented car- 
bides can help you do the job? Write: Carboloy Department 
of General Electric Company, 11161 E. 8 Mile Ave., Detroit 
32, Michigan. 


Positively reduces wear 


CARBOLOY. 


THE QUALITY BRAND 
OF CEMENTED CARBIDES 





“Carboloy” is the trade-mark for the products of Carboloy Department of General Electric Company 
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coating is low melting to provide fo, 
minimum heat application, and one 
melted, flows in a transparent pool, per. 
mitting the welder to easily watch the 
progress of the work while eliminating 
the stoppages that occur when a rod with 
separate flux is used. 


New Molding Machine Features 
Push Button Control 


What is claimed to be the world’s 
largest jolt-squeeze-strip molding machine 
for the production of massive copes and 
drags of uniform standard is currently 
being offered by SPO Inc., 6536 Grand 
Division Ave., Cleveland 25. 

Designated Model 2364, the new unit 
features centralized control of all opera. 
tions from a conveniently located push. 
button stand. Operating on standard 80 
psi, the machine has a squeeze capacity 
of ‘80,000 Ib and jolt capacity of 4000 bb. 
Squeeze diameter is 36 in., patter draw 
14 in., and squeeze piston stroke is 14 
in. Flask space ranges from 38 in. min to 
54 in. max, left to right, and from 32 to 
50 in., front to back. 

For maximum efficiency and precision, 
the 2364 incorporates automatically con- 
trolled operation. The squeeze head is 
power operated, the jolt cycle timer-con- 
trolled and the squeeze cycle regulated by 


This unit is claimed to be the world's 


largest jolt-squeeze-strip molding mac! int, 
and features automatic control of all 
operations. 
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LOCK UP THE 
















GREATER 
- PRODUCTION 


Stands to reason you can’t handle many more _ requirements. King bends and welds from bar 
jobs but you can take on better quality jobs... stock, bands, flanges, angles, special shapes to 
jobs which return a better profit... jobs which your specifications. Make King your ring depart- 
demonstrate your top ability. ment. Save time, money, material, labor. A phone 

Well, you can go after and lock up the better call, a wire, a letter will start King working as 


jobs when you select King to supply your ring your Ring Department. 
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FIFTH WHEEL COMPANY 
2915 N. 2no ST., PHILADELPHIA 33, PA., NE-4-2444 
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erhaps the most interesting feature 
of this Duraspun High Alloy Casting is that four different sizes 
of centrifugal castings are involved. These vary from 34” to 
3%” in diameter. Sections, outlets, collar bands, lugs etc., 
were all welded together in our shop to form the retort as you see 
it in the picture. Assembled weight runs around 7464 pounds. 


High alloy castings is our business—not merely the adjunct 
of an extensive steel founding business. We have the experi- 
ence — 30 years in the static casting division and 20 years on 
centrifugal castings. We pioneered both kinds for castings in this 
country. And we have excellent testing and checking facilities, 
including a 400,000 volt X-ray machine and gamma-ray units. 


If you would like this combination of wide experience, modern 
shop practice, up-to-date equipment and full testing facilities 


working on your next high alloy casting, bring it to us. 














New Materials 
























and Equipment 


a pressure switch. The two-speed vibrat. 
ing and stripping operations are ayto. 
matically controlled to eliminate depen. 
dence upon the operator's judgment. 


New Switch Contact Material 


Designed to save switch manufacturers 
time, worry and money, the new switch 
contact material offered by D. E. Make. 
peace Co., Attleboro, Mass., consists of 
precious metal slugs brazed into strip 
stock and positioned to form the desired 
part. 

This new material is said to be particu: 
larly adapted to rotors in switches and 
small bridge contacts and to any formed 
part embodying two or more contact 
points. Of great importance is its hard. 
ness and wear resistance due to cold 
working. Among applications already used 
is a rotor with three precious metal con- 
tact caps made for a leading automotive 
manufacturer. Previously used soldered-on 
caps had proved soft and expensive, but 
the new material is claimed to have pro- 
vided the ideal solution. 


pick 
Wel 


Automatic Dipping and Drying 
Machine Produces Quality Coatings 


Applied Engineering Associates, 139 E. 
57th St., New York 22, has developed a 
new, versatile automatic dipping and dry- 
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This automatic dipping and drying m+ 
chine is presently being used in inaust) 
for the proce sing of toys, not 


jewelry and hardware. 


ing machine which is said to coat articles 
with paint, lacquer or varnish and prc 
duce tear-free, drain-free and drip-fret 
surfaces of uniform thickness. 

The process is accomplished by meat 


MATERIALS & METHODS 





Solar Aircraft Welds Close to the Edge 


G-E Slope Control for 
Resistance Welding 
Prevents Split-outs 
on Stainless Steel 
Jet Engine Parts 





rat. 
ito- 
eN- 


More precise work possible 





with this resistance welding 
Material dots not split out, spattering ig reduced on this jet engine part because G-E accessory used with 
slope control permits a gradual increase in welding current that also reduces tip 


pick-up and spatter. More welds can be made before electrodes must be cleaned. G-E synchronous control. 
Welds are sound and uniform. Bulletin GEC-534. 








na- 


f0- 


ree 


DS$ 








GENERAL @ 


OCTOBER, 1951 


Be sure of consistent, high-quality 
welds with these G-E Accessories 


ETERMINE THE BI Alt 18 Portable, inkless 
G-E cycle recorder makes a record of the exact timing on test 
welds, is then used as a check to verify the setting on machines 
in production. Bulletin GEC-376. 


1OLD WELDING CURRER ONSTANT Regardless of line- 
voltage variations of as much as plus 10 per cent and minus 
20 per cent, the G-E electronic voltage-regulating compensator 
helds welding current constant. Bulletin GEA-4223. 


REDUCE BRITTLENES Heat treat medium-carbon, low-alloy, 
or high-alloy steel with G-E tempering control. Easily installed 
and operated. Adjustable to suit thickness and type of metal 
welded. Bulletin GEA-4201. 


MEASURE LECTR« E Check existing gages on 
spot, seam, or projection welders or at time of set up. Easy 
to use, saves time, acts as a ¢ ‘oduction check. Force range: 
0 to 4500 pounds. Small, portable. Bulletin GEA-3628B. 


< RREN Where the insertion of 
magnetic material in the throat of the welding machine causes 
weld variations, the current-regulating compensator keeps 
current constant to within plus or minus two percent. Bulletin 
GEA-4207. 





Solar Aircraft, like many other plants 
working on jet engines, has found G-E 
synchronous control, with slope control 
added, will enable operators to work to 
closer tolerances, produce faster, with 
fewer rejects. The part shown is welded 
close to the edge but does not split out, 
and spatter is reduced on both stainless 
and mild steel. 


Use G-E Synchronous Control wherever 
AN-W-30 and 32 specifications must be 
met. It assures consistently uniform high 
quality welds—operates quietly, requires 
little maintenance. Like all G-E electronic 
equipment, it has long life, is enclosed in 
a compact unit that may be mounted on 
the welding machine or wherever con- 
venient. Easily inspected. Write today for 
Bulletin GEA-4699. General Electric Com- 
pany, Schenectady, N. Y. 
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Most of the walls of the Columbia 
Cellulose Co., Ltd.’s new pulp plant 
in British Columbia are pre-cast 
concrete slabs. When the slabs are 
assembled, strips of RuBaTEx Closed- 
Cell Rubber are used to seal the 
vertical joints. 

The unique closed cell structure of 
RUBATEX is non-porous, making an 
efficient insulation. Inert nitrogen 
retained within the cells under 
pressure, provides high compressive 
strength and resiliency. RUBATEX 


Photo-micrograph shows how each cell is completely 
sealed by a wall of rubber. The material cannot ab- 
sorb moisture. It has high insulating values, is highly 


resistant to oxidation and is rot and vermin proof. 


—for pre-cast concrete 


wall panel joints provide 


these advantages: 


4 Resilient—even at 
low temperatures 


™ «Excellent insulation 


veenray 


= tion—weatherproof 


4 Resists oxidation 
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resists oxidation and is rot and 
vermin proof. 

If you have a gasketing, cushioning, 
shock-absorbing, or vibration damp- 
ing problem, try RuBaTex. For most 
applications, RuBATEX can be eco- 
nomically cut from sheet stock. 
RuBATEX is available in natural and 
synthetic stocks and in soft, me- 
dium and firm forms. RusaTex Drvt- 
SION will gladly provide engineering 
advice and assistance. For further 
information, write for Catalog RBS- 
12-49. Great American Industries, 
Inc., Rupatex Division, BEDFORD, 
VIRGINIA. 
















< Zero moisture absorp- 
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of automatically controlled extraction 
angles and rates from the dip tank and 
then drying in a forced draft controlled 
atmosphere. These factors are adjustable 
for viscosity of coating, size of piece and 
production requirements. Positioning of 
the piece with respect to the carrying 
rack is pre-determined to eliminate any 
accumulation of lacquer in reverse curye 
horizontal sections. 


New Replacements for War Scarce 
Chemical Solvents 


Announcement of a solvent possessing 
high grease cleaning and carbon removing 
properties has been made by Curran Ord. 
nance Chemical Laboratory, Lawrence, 
Mass. 

The new product, which is designed to 
clean carburetors, fuel pumps, Deisel In- 
jectors, pistons, oil strainers and metal 
parts, is a novel di-phase solvent and com- 
prises a water emulsion floating top layer 
sealing a volatile chlor-aromatic solvent 
lower layer. 

According to the laboratory, the per- 
formance of this new di-phase solvent is 
substantially faster and will produce more 
complete and quicker results than can be 
obtained from present chlorinated type 
vapor degreasing solvents. Also, where 
chlorinated solvents can no longer be ob 
tained because of critical shortages, the 
new solvent can be used as a replacement. 

Another important feature of the sol- 
vent is its safety to personnel character- 
istics as its top water-emulsion seal pre 
vents direct contact with skin, such 4 
dipping the hands or splashing the active 
lower layer solvent directly into the eyes. 
In addition, both phases are completely 
water soluble in an event of a fire; the 
solvent will simply rinse away as a solu 
tion of liquid soap when a sprinkler is 
applied to it. 


Sheet Metal Tester for Erichsen 
Test 


A new sheet metal tester which is said 
to determine the actual workability of 
ferrous, nonferrous and fine metal sheets 
and strips to the point of fracture has been 
introduced by J. Arthur Deakin & Som, 
150-28 Hillside Ave., Jamaica 2, N. Y: 

In operation, a test piece is clam 
between two dies and is held so that the 
metal has “play” and can flow, while 4 


(Continued on page 170) 
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NO SMOKE...NO FUMES 
in Hot Forging with... 


“dag” Colloidal Graphite 















































“Dag” colloidal graphite dispersed in water eliminates smoke and fumes 
in hot forging operations . . . greatly improves working conditions, The 
lubricating properties of colloidal graphite are superior, too, giving increased 
production ... reduced die wear ... better finish .. . and usually a saving in 
steel stock. 

The uses of ““dag”’ colloidal graphite for hot forging operations are fully 
explained in a specially prepared article entitled “Forging Die Lubrication”. 
Copies are available without obligation. Write today to Acheson Colloids 
Corporation, Port Huron, Michigan, for Bulletin +750-18K. 


a 


Acheson = [Jorporation 


Port Huron, Mich. 
-e. also Acheson Colleids Limited, Londen, England 
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TITANIU 
IN ALLOY OR SINTERED LUMP FORM 


If you have a problem in alloying with Ti and Zr — or trouble 

with the castings you produce with these alloys — then it's time now 
to discover how Metal Hydrides Incorporated can help you. Thanks 
to new techniques, MH produces Titanium and Zirconium (and many 
other metals and alloys) in commercial quantities in far more useful 
forms than ever before. For example: 


MH TITANIUM is available as — 
TiCu— A master alloy easily introduced by normal foundry practices. 
Assures high yield at comparatively low cost. 
TiNi — If you work with nickel, and the addition of Ti for its tensile- 
increasing grain-refining qualities is a requirement, you'll get top 
results with TiNi. Readily miscible at normal furnace temperature. 
Sintered Ti— Highly refined lumps for easy, fast, no-loss inclusions. 


«+. and MH Zirconium is available as — 
ZrCu — Forms age-hardening alloys without loss of heat and 
electrical conductivity ... many other valuable uses. 
Sintered Zr — Safe easy-to-handle form of Zr . . . introduced by 


regular furnacing procedures — gives extra quality to your Cu, Ni, or 
other alloys. 


These new MH metallurgical tools can help simplify your alloying 
problems. Find out how — write today outlining your problem. 








| big , advantages when you use MH Titanium and Zirconium 

ww hh , : Use directly 
Fortify grain structure 

7 i Refine grain structure | 


_ Non-oxidizing additive 





**,* 








Titanium, Lithium, 


Tantalum, Sodium, 
Barium and Calcium 
Hydrides 












Aluminum, Zi rconium, one ; on - cre ae METAL HYDRIDES INC. 
His secon 12-24 Congress Street 
ey fee BEVERLY. MASS. 
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perfect round-end tool is moved forwa; 
gradually by the hand wheel until fractyr. 
occurs. The operator is able to see th 
image of the test piece in a mirror at 4j/ 
times, and when fracture appears, th 
depth of the impression is read directly 
from a micrometer scale. Readings can be 
obtained accurately to 0.0004 in. The depth 
of the impression required to obtain frac. 
ture represents the standard valne whirh 


| 
uy 


i 
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This metal tester is used to determine ih 

workability of ferrous, nonferrous and fin 

metal sheets and strips to the point 
fracture. 


is the basis of workability of metal sheets 
for manufacturing purposes. 

Test pieces of 314 in. sq and sheets or 
strips up to 2 7/16 in. wide can be tested 
with standard tools. Additional inter: 
changeable tools can be supplied for check- 
ing narrow strips up to 25/64, 34 and | 
in. wide, for coin blanks, and to determine 
the deep drawing value of materials. 


Metal-to-Metal Sealers Designed 
for Automotive Assembly Lines 


Two new metal-to-metal sealers de 
signed for assembly lines that use heat 
have been announced by the Adhesives 
and Coating Div., Minnesota Mining 4n4 
Manufacturing Co., 411 Piquette Ave. 
Detroit 2. 

First introduced for automotive manu 
facturing, EC 1118 was used for sealing 
door hinges of autos, and EC 1104 w% 
used to seal automobile rain gutters 2% 
the contour-break on auto bodies. 

Under exposure to the heat normall) 
encountered in paint drying ovens, the 
sealers cure to tough, leathery films ™ 
sistant to most solvents and outdoo! 
weathering. They are applied with 4 


MATERIALS & METHODS 
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Send for FREE Stokes Stokes Microvac Pumps 
Vacuum Calculator. This are known for their low power 


consumption... high mechanical 
slide rule determines needed and volumetric efficiency. 


pump capacity for any job... shows Long trouble-free service can be expected from Stokes 
Centigrade to Fahrenheit conversion. Microvac Pumps, perfected during more than 40 years of practical 


experience in the development of complete vacuum processing systems. 
Other useful conversion tables 
The four simple moving parts are easily accessible. All parts are 


and scales on reverse precision-finished, standard, and interchangeable. Lubrication is fully 
of rule. automatic to all friction surfaces. 


The large full-opening exhaust valve of corrosion-resistant Teflon is 
highly sensitive to pressure differential ... exhausts air completely at each 
stroke without re-expansion. 


An Oil Clarifier and a Devaporizer are available for continuous purification of 
lubricating oil when dirt and solvent vapors are present. 


Stokes Microvac Pumps, air-cooled in the small sizes and water-cooled 
in five larger sizes, range in capacity from 15 to 500 cfm. 


ie _ Stokes is the only manufacturer of equipment for complete vacuum systems, including 
Microvac mechanical pumps, oil diffusion pumps, McLeod Gages and Valves. 


Consult with Stokes on the application of vacuum to 
vacuum sintering, melting, de- 
gassing, heat treating, inert gas 
purging, vacuum metalliz- 


ing, and to other applica- _ STOKES MAKES © 
tions in which vacuum Pt sti Me olding p 


deserves exploration. 
Vacuum Processing Equipment, 
High Vacuum Pumps and Gages, — 














F.J. STOKES MACHINE COMPANY, 5972 TABOR ROAD, PHILADELPHIA 20, PA. 
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When CARLSON Says 
LARGE STAINLESS PLATE 


We Mean LARGE! 


This type 304 Stainless Steel plate measures 203” x 168” x 
cut to customer specifications in the Carlson plant. 


¥,"", to be pattern 


Produced to chemical industry standards of quality, this plate, weighing 
5,180 lbs., is a typical example of the ability of G. O. Carlson, Inc. to meet 
your needs in a wide variety of stainless analyses. 

— Remember too, that Carlson can supply you as readily with stainless 
plates, forgings, billets, sheets, bars, rings, etc. in ANY SIZE, small or large, 
pattern cut if you desire. 


® Serving Many Industries 
LARGE AND SMALL 
with 
Stainless Steel Plate Items 
LARGE AND SMALL 


Stainless Steel Is Our Only Business...and we know it. 


‘CARLSON, INC. 


Stainless Steels Exclusively 
200 Marshalton Road, Thorndale, Pa. 
PLATES e FORGINGS e BILLETS « BARS e SHEETS (No. | Finish) 
District Sales Offices and Warehouse Distributors in Principal! Cities 


172 








New Materials 
and Equipment 


flow gun to clean, dry and grease-free 
surfaces to insure proper adhesion. The 
method of application is briefly this: 

1. Prime or Bonderize metal and pas; 
through drying oven. 

2. Apply 3M Adhesive EC 826 to sy. 
face while still hot from oven. 

3. Apply 3M Sealer EC 1104 wit 
pressure flow gun. 

4. Spray finish coat of paint. 

5. Cure EC 1104 and dry paint simu! 
taneously in oven. 
Adhesive EC-826 is used as a prime 
where maximum adhesion is required 

Both sealers are 100% solids, with ; 
synthetic resin base. EC 1104 is a crean 
white with a viscosity of medium syrup 
while EC 1118 is brown, with a viscosit 
of heavy paste. They are both non-shrink 
ing, have good adhesion to metal, and d 
not sag at room or curing temperature: 


Electronic Temperature Controller 
Has High Sensitivity 


A rugged, highly sensitive electronic 
temperature controller has been introduced 
for use in laboratories and industry with 
heated molds, immersion heaters, liquid 
baths, ovens, furnaces, laboratory heating 
jackets and similar devices where clos 





A stainless steel single thermocouple actu- 
ates this temperature controller when cor- 
nected to a heating device. 


control of critical temperatures over * 
long period of time is desired. | 

According to the manufacturer, /¢" 
Trols, Inc., 15 Franklin Pl., Rutherford 
N. J., the controller, a direct dial setting 
type, will maintain preselected temper: ature 
within 0.50 C sensitivity from any setting 
within its range. Designed to operate 
from standard outlet of 115-v, 60-cy¢le 
current fused to carry necessary load, ! 
will handle loads up to 3,000-watt capa 
ity. 


The unit is positive and free from 
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Tunbeam 


STEWAR]| 


THE BEST INDUSTRIAL FURNACES MADE 
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DEFENSE REQUIREMENTS CAN BE MET 


QUICKLY WITH PROVEN SUNBEAM STEWART 
MEAT TREATING EQUIPMENT 









- ak 


HEAT TREATING ARMOR PIERCING SHOT. During World War Il, the conveyor type sie Stewart 


Hardening furnace, with a battery of pit-type recirculating Draw furnaces, shown above, handled the entire shot heat treating 
operation with a minimum of labor for one of the country’s largest producers of 57 mm armor piercing shot. A thoroughly 
controlled quench with regulated quenching oil temperature obtains the optimum physical characteristics of the work in the 
hardening operation. 

Armor piercing shot represents a difficult heat treating problem. The forward body is solid construction and must be hardened 
for maximum strength, the cavity section must be strong and more ductile. This hardness differential is necessary to provide 
maximum penetration while preserving the explosive qualities of a sealed powder chamber designed to explode immediately 
after penetration of the armor plate. 

Hardness and toughness are important in the manufacture of A. P. shot. The correct physical properties must be accom- 
plished in the heat treatment of the steel. Sunbeam Stewart heat treating installations provide the maximum hardness required 
at the point and throughout the shot thus meeting ordnance requirements with clean, solid armor piercing quality. This is a 
result of even, thorough heating of the uniformly spaced and positioned shot, with continuous flush quenching at shot tip using 
controlled temperature quenching oil. 


IF YOU ARE CONSIDERING DEFENSE WORK CALL SUNBEAM STEWART. Designs are available for heat treating the following materiel: 
SHELLS: 57MM; 75MM; 9OMM; 105MM; 120MM; 155MM; ARMOR PIERCING SHOT (Harden, Quench and Draw). 
3°, 5”, 6", 8” Navy Shells (Harden, Quench and Draw). CARTRIDGE CASES (Anneal, Stress Relieve). 
FORGINGS: Rotary Hearth and Pusher-type Forging Furnaces. MACHINE GUN CLIPS (Harden, Quench and Draw). 
_—— JET AIRCRAFT and TANK PARTS 
Sunbeam 
STEWART INDUSTRIAL FURNACE DIVISION of Sunbeam CORPORATION 
, (Formerly CHICAGO FLEXIBLE SHAFT CO.) 
Main Office: Dept. 111, 4433 W. Ogden Ave., Chicago 23 —New York Office: 322 W. 48th St., New York 19 — Detroit Office: 3049 E. Grand Bivd., Detroit 
Canada Factory: 321 Weston Rd., So., Toronto 9 


A letter, wire or ‘phone call will promptly bring you information and details on SUNBEAM STEWART furnaces, either units for which plcns are now ready or units 
especially designed to meet your needs. Or, if you prefer, a SUNBEAM STEWART engineer will be glad to call and discuss your heat treating problems with you. 
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Cut Polishing Time 
Improve Surface Quality 


with “LINDE” FINE ALUMINA POWDERS 


Now, you can choose the type of finish you want, 
free from microscopic pits and scratches, on metallic and 
non-metallic surfaces. And you can get these superior 
results in a fraction of the usual polishing time by using 
ultra-fine LINDE abrasive powders. 

Because of extremely uniform particle size and form. 
smaller amounts of LinpE Fine Alumina Powders go 
further. You can use them directly from the container 
without expensive preparatory steps—or compound them 
with waxes and other vehicles to suit your need. 

Two types are available. Type A is a quick-acting 
powder of hexagonal structure and sapphire hardness. 
Type B produces a still finer polish, almost as quickly. 

LinpE Fine Alumina Powders may be the answer to 
your polishing problems. They have already gained 
acceptance in polishing metallographic specimens, gem- 
stones, and other materials. Call or write any LINDE 
office to find out how these powders can be used to 
advantage in your particular polishing applications. 


The term “Linde” is a trade-mark of Union Carbide and Carbon Corporation, 








r a () Type A Type B C) 

Lo Chemical Composition. ...............Alpha Al,O; Gamma Al,O; 
Particle Size (approximate)... ...... . .0.3 Micron Less than 0.1 Micron 
Hardness (Mohs) 

(Equivalent to crystalline material).........9 8 
Crystalline Structure .................Hexagonal Cubic 
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LINDE AIR PRODUCTS COMPANY 
__ A DIVISION OF UNION CARBIDE AND CARBON CORPORATION 
| 30 E, 42nd-St., New York 17, N. Y. [I] Offices in Other Principal Cities 


r 


cs “ in Conoda: { 4 OXYGEN COMPANY, UMITED, Toronto 
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drift, double fused for full protection, 
and is ‘fail-safe’ constructed in the event 
of failure of components or thermocouple. 
It is also equipped with twin plug-in 
receptacles for hook up of devices or to 
selonoid or other temperature controls 


Hydraulic Presses for Use in Die 
Matching 


A new series of hydraulic presses has 
been designed for use in die matching, to 
avoid tying up production equipment, for 
short production runs, and for manufac. 
turing samples. 

According to the manufacturer, Dah 
Engine Co., Grand Haven, Mich., the new 


This hydraulic press can be used for die 
matching, for short production runs ani 
for manufacturing samples. 


line includes both single and double act- 
ing designs, in capacities ranging from 25 
to 125 tons. All models are actuated by 4 
simple hydraulic mechanism which is 
operated either by an electric motor, oF 
by an air cylinder designed to attain maxi- 
mum power and speed at 90- or 145-hb 
air pressure. 


Porcelain Enamel Adherence Mete! 


A new instrument for accurate measure 
ment of porcelain enamel’s adherence [0 
metal has been made available by the 
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Republic Metallurgical Service 


helps leading bearing producer 
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IN HEAT TREATMENT COSTS 





When you can take a top-quality precision bearing, improve the 
quality still further—and cut production costs in the process —there’s 
sure to be an interesting story involved. 


In this case, it’s the story of many months of close cooperation between 
the metallurgical staffs of a leading roller-bearing producer and 
Republic Steel. It’s a story that may be summarized like this: 


Having determined that no appreciable advantages could be obtained 
from a change in alloy steel analyses, Republic’s Field Metallurgist 
recommended a change in heat treatment cycle. The change was made. 
After a thorough testing period, the following benefits were noted: 


1. Furnace time required for carburizing — substantially reduced. 
2. Re-heat treat— almost completely eliminated. 
3. Parts distortion resulting from heat treat—also reduced. 

Asa result, overall heat treatment costs were reduced by approximately 


30% ... grinding time of carburized parts was effectively lessened ... 
bearing quality was further improved. 


Perhaps you, too, are using the right analysis of alloy steel, but could 
profit through more efficient processing of that steel. 


Republic — world’s largest producer of alloy and stainless steels — 
offers you the confidential services of its 3-Dimensional Metallurgical 
Service without cost or obligation. Write, wire or phone. 


REPUBLIC STEEL 
CORPORATION 


Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES @ CLEVELAND 1, OHIO 
Export Dept.: Chrysler Bldg., New York 17,N.Y. 


wee i 
ther Republic Products include Carbon and Stainless Steels—Sheets, Strip, Plates, Pipe, Bars, Wire, Pig iron, Belts and Nuts, Tubing 
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% Porcelain Enamel Institute, 1010 Vermont } 
SUGGESTED-BRUSH HOLDER Ave., N.W., Washington 5, D. C. 


The result of more than four years of 
Sekorat Piscttesho.. | research, the new adherence meter evalu. @ 
Smati Motors Division. . ti mea amor / ates adherence of porcelain enamel to stee! 
Lynn, Mass. | | by electrical contact, thereby eliminating 
: ine the variable human factor involved in pre. 
Att: DESIGN ENGINEERING 7 a vious adherence testing methods. Since 
porcelain enamel normally is an electrical 
insulator, the basic principle of the meter 
depends upon the completion of an elec- 
tric circuit through the metal of the de- 
formed specimen to a steel probe touching 
the testing area. By using a large number 
of probes, and counting the number that 
conducts a current during testing, an ac- 


-O7T6 MIN. WALL 


ee 


- aeeeeretetin curate determination in terms of numerical 


thus danign. 7 the, re {rom production — osthed made of the area that ha 
We could hoduce Ltoralfoot crodit According to the Institute, the new unit 
a Lett p | is adaptable to metals from 13- to 24 
COA) MUL Ay ' gage thickness and can be used on many 
Ev Atlantic Casting production parts as well as laboratory 

— samples. 





The production of a light weight, rugged brush holder for 
use with aircraft generators posed a problem for General Electric. 


They wanted a high-quality, rigid brush holder at reduced cost, Carbon Determination Units 
produced by a process that afforded closer control of tolerances. 











| The need for fast and accurate carbon 
Atlantic was consulted and the recommendations they made on analysis in step with melting and process- 


; ; ing is well recognized. Two carbon de- 
the brush holder design provided more than ample strength. The termination units that are designed to 


Atlantalloy process provided the close tolerances and lower cost. | give fast and accurate carbon analysis have 
been announced by Harry W. Dietert Co., 
9330 Roselawn Ave., Detroit 4. 

For irons and organics, the Carbon De- 








ae . 











Old brush holder designed by General 
Electric for use on aircraft generators. 


New brush holder designed in col- 
laboration with Atlantic engineers and 
produced by the Plaster Mold Process. 


WRITE for a copy of “Quality Precision Castings for Industry” on your 
Company letterhead. This booklet explains how the plaster mold 
process cuts production costs, and includes specifications on Atlantic's 
alloys. 





CASTING and ENGINEERING CORP. 


| This melters carbon test gage used when 
melting steel produces carbon content 
within two points a minute. 
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HIGH-FATIGUE 
RESISTANCE 




























ee ee ee es a 
4 GREAT EXCELLENT 
‘ RESILIENCY CORROSION 
DUCTILITY 7 oe RESISTANCE 
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Chase Phosphor Bronzes are made in Rod, 


Pega PHOSPHOR BRONZES are hard work- 
Strip and Wire. Each is subject to the careful 


ing alloys that stand up under tough 
production assignments. scrutiny of Chase metallurgists and engineers 


These tin-alloy bronzes are extremely versa- in order to maintain Chase standards fot 


tile. You'll find one alloy suited for such func- 
tions as bearings, fuse clips, spring contacts 


surface finish and the requisite internal 
characteristics. 


and springs. Others will do a superior job in 
diaphragms, screw machine products, gears, 
spindles, valve parts and similar products. 


Fill in and mail the coupon below for free 
folder giving further information about the 
properties of Chase Phosphor Bronzes. 


FREE FOLDER—Mail the coupon for folder giving 
tables of properties (hardness, tensile, fabri- 
cation, physical) as well as uses and forms, 











f & FSS SSS SSS SSBF SSS SSS SSS Bee SSeS SSS Se eS SSeS 1 
s 5 
rr a 
i | | ase BRASS ee COPPER 5 Chase Brass & Copper Co., Dept. MM1051 : 
: Waterbury 20, Conn. ; 
4 
WATERBURY 20, CONNECTICUT @ SUBSIDIARY OF KENNECOTT COPPER CORPORATION : Please send me folder on Chase Phosphor Bronzes. {| 
’ 
lJ 
¢ The Nation’s Headquarters for Brass & Copper : Name : 
Albanyt Cleveland Kansas City, Mo. New York San Francisco ? : ‘ , 
Atlanta Dallas Los Angeles Philadelphia Seattle ¥ CHASE }, : Firm . 
Baltimore Denver} Milwaukee Pittsburgh Waterbury 75h N 8 Bi : 
a Boston Detroit Minneapolis Providence ANMIVeRsany p ; Position : 
‘ Chicago Houston Newark Rochestert -‘(Tsales s006 1901 ; . 
4 Cincinnati Indianapolis New Orleans St. Louis office onty ) s Address 
Fi ' 
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with our Quote on 


SAVINGS aad DELIVERY 


Sound like ee Not 
when you know that the elec- 
tronic tube industry looks to 
The Bead Chain Mfg. Co. for its 
millions of radio tube pins. Or, that 
builders of electrical apparatus turn to us 
for the contact pins, terminals, jacks and 
sleeves requiredin tremendous quantities. 


For pin-like parts, and variations of 
bushings needed for mechanical pur- 
poses, as well, we are the money-saving 
supplier to scores of famous makers of 
products like toys, business machines, 
appliances, ventilators. 





You save... if we can make it! We can 
almost say with certainty that if we can 
— that part (ap to 4" dia. and to 

" length) you use in large quantities, 
we can show you a big saving. And, as- 
sure on-time deliveries to meet your 
defense work schedules! We have some- 
thing unique back of that claim... 


Low Cost Way to Get Parts 
for Many. Mechanical Uses 


Shaft bearings—Foot or rest pins 
—Spacers between parts—Shoul- 
der pins for permanent attachments. 


fo 
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FRICTION FASTENER | au) 


STOP PIN 
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Nobody has What We Have! To be able to 
produce our famous Bead Chain to sell 
for pennies per yard, we had to develop 
our own equipment and method... our 
Multi-Swage Method. 


Instead of turning and drilling parts 
from solid rod, or stamping and forming 
them, our Multi-Swage Method auto- 
matically swages them from flat stock 
into precision tubular forms, with tight 
seams. By increasing the production 
rate many times and eliminating scrap, 
this saves a large part of the cost by other 
methods. 


What We Can Make. Parts may be 
beaded, grooved, shouldered, and of 
most any metal. Generally, should not 
exceed 14" dia. or 1)” length. Catalog 
shows many Standard Items available in 
small quantity. Special Designs must usual- 
ly be ordered in lots of a half-million or 
more, unless they are frequently re- 
ordered. 


Get Cost Comparison. Send blueprint or 
sample and quantity requirements. We 
will return an eye-opener on economy. 


Let BEAD CHAIN make it by 


MULTI-SWAGE 


METHOD 


| want this 
Catalog — Data Folder 






/ ~~ * The Bead Chain Mfg. Co. 
rs SPRING ANCHOR 15 Mountain Grove St., Bridgeport, Conn. 
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New Materials 
and Equipment 


terminator, used with the Company's Vari. 
temp furnace, is said to produce excellen; 
results; while the Melters Carbon Tes; 
Gage, used when melting steel, is claimed 
to produce the carbon content within two 
points a minute. 


Powder Metallizing Unit 
Applicable to Many Metals 


Wall Colmonoy Corp., 19345 John R 
St., Detroit 3, has announced a new model 
of their Spraywelder, a powder metallizing 
unit. The process consists of applying 
uniform overlays of Colmonoy hard faci: 
alloys using metallizing procedures 
then subsequently bonding the overlay t 
the base metal. 

In addition, 
apply metal 
copper, brass, 
and zinc. 

According to the company, the Model B 
Spraywelder incorporates such new fea- 
tures as: (1) lighter weight, (2) eye level 
air gage, (3) greater capacity 
hiter, (4) air regulator at 


the unit can be used t 
powder coatings 
Stainless steel, 


such as 
aluminum 


convenient 


This powder metallizing unit can be 
appl) metal powder castings sucl 
stainle 


copper, brass, ', aluminum and 


height, (5) more positive air and powdet 
control valves, (6) new trigger mechanism 
giving finger tip control with lock 
continuous or intermittant spraying, (7) 
increased cooling chamber in head insures 
steadier operation and longer tip life, and 
(8) locked feed mechanism on carburetor 
eliminates possible change in powder feed 
setting. 


MATERIALS & METHODS 
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FuTectic WELDING ALLOYS CORPORATION 





AND 





2000 rnocnam i 


CONTRIBUTIONS TO THE ART OF WELDING 


PROGRAM OF AWARDS 


PRIZE COMPETITION 





OPEN TO: £8! 


neers, Metallurgists, Researchers, Instruc- 


~ Se eel ~~ 











3 First Prizes....$100. each 


4 Second Prizes$ 50. each 


Category A: 
AWARD First Prize........$500. 
FUND: Second Prize....$300. 





tors, Welders, Students, and all others qualified. 
FOR Category A: Category B: Covering technological and research aspects, procedures 
PAPERS 2 WELDING ENGINEER- PRACTICAL WELDING and applications of the use of lower melting (lower than 
ON: ING & THEORY APPLICATIONS parent) filler metals in the non-fusion welding processes. 
Category B: The Jury and Committee of Awards: 


1. Dr. Robert Humphrey, Vice Chairman American Society for Metals 
2. Prof. Otto H. Henry, Dept. of Metallurgy, Polytechnic Institute of Brooklyn 
Third Prize......$200. 20 Third Prizes..$ 25. each 3. Dr. Th. I. Leston, Vice President, Eutectic Welding Alloys Corporation 








RULES: 


1. The program is open to all persons qualified to present 
basic principle, theory or the results of practical research 
and application in the field of non-fusion “lower melting 
temperature” filler metals in welding, except employees of 
Eutectic Welding Alloys Corporation, its advertising agen- 
cies and members of their families. 


2. Participants may submit welding papers on one or more 
of the following subjects: 


(a) Oxy-acetylene, low melting filler 

(b) Oxy-fuel gas, low melting filler 

(c) Brazing and bronze welding 

(d) Silver alloy filler metals 

(e) Soldering filler metals 

(f) Hard facing and resurfacing with a low melting 


filler 


(g) Lower melting filler metals for metallic arc, inert 
arc and carbon arc applications 


The welding applications may be torch, furnace, induction, 
carbon arc, inert arc or metallic arc. 


3. Papers must consist of not less than 1000 words, exclu- 
sive of drawings, specifications, tables, etc. 


4. Manuscripts should be typed in English, double spaced 
on 8'%"x11” white paper, with any tables, charts or draw- 
ings on separate sheets. 


5. Papers should be confined specifically to the fields de- 
fined above and may be documented with photographs, 
charts, drawings, tables or test data. 


6. All papers must be the original, previously unpublished 
work of the participant and must bear his name, address 
and business or professional connection. 


7. Papers will be judged by the Jury and Committee of 
Awards on the basis of the merit of the theory or practice 
presented. Decisions of the judges will be final. All entries 
and ideas therein become the property of Eutectic Welding 
Alloys Corporation, and none will be returned. 


8. The competition opens October Ist, 1951 and closes 
June 30th, 1952 midnight. All entries must be postmarked 
on or before that date. 


9. Winners of awards will be notified by mail within 
approximately 60 days after the close of the competition. 


Complete list of winners will be sent to all participants 
requesting it. 


Write for entry blank and helpful suggestions on the preparation of papers 


Two “Georgia Tech” 
men win EUTECTIC’S 





Papers should be submitted to: 
Prize Competition and 
Program of Awards, 


EUTECTIC-WELDING 


ALLOYS CORPORATION 
172nd Street at Northern Boulevard, 
Flushing 58, New York. 


J. M. MARTIN 
(right) and C. L. 
Ramsey (below), 
both of the School of 
Chemical Engineer- 
ing, Georgia Insti- 
tute of Technology, 
shared First Prize in 
last year’s competi- 
tion, heading a list of 
seventeen award 
winners. 











629 


OCTOBER, 1951 


1950 competition 








| EUTECTIC WELDING ALLOYS CORP. | 
172nd Street and Northern Blvd., Flushing, New York 
| l 
Please send me ............ entry blanks and helpful sugges- , 
' tions on the preparation of papers for the EUTECTIC 
| Prize Competition and Program of Awards. | 
! I veccsccisisbias tts odes hibicsieni lactic tsiinstacteebaiasageinncciniaconaanaipianiinn l 
l Paice a i ili nttciennddhtinannnsicitinicivetensnanenteteiaaanniaerieddadls 
OE OTS ee AE Di ccintiiie , 
DRY. svoserccoctediasltinonsivistecniggiiinnsaasenaaetiies UND engictnenetonininiionn 
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NEW 
IMPROVED 
SILICONE-BASE 
HEAT-RESISTANT 
FINISH 


Protects Stewart Warner's 
New Saf-Aire Wall Furnace 








i ions his 

i is ifications for t 

ality finish spec! adeooko 
ie unit called for 2 = - 
that would stand rt ee oo. 
*» its color an 3S “ 

pro ire far above that incurred 
nn ion. Ordinary “ON 
rm ave | 
vesiatat coatings failed. ae 
a y an SICON Bese a “<i 
Ory « . : : 
lve fectly...just as icO ~* 

oon her finish pr¢ 


‘ t 
so many © ir : 
ackver rite for dynamic proof “ed 
ICONS amazing stability uné 
S N’S az 


;' » ready. 
Sa -hure now 
t New Broch 
heat! : 


Silicone-Base Finish is 


manufactured exclusively by 


MIDLAND 


INDUSTRIAL FINISHES CO. 


Waukegan, Illinois 


ENAMELS 
LACQUERS 


SYNTHETICS 
* VARNISHES 
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CUTTING SPEED ~- FT./MIN 


~ | Colloidal Graphite Serves as Lubricant 


in Hot and Cold Forming of Metal 


by ALDEN CRANKSHAW, Acheson Colloids Corp. 


@ COLLOIDAL GRAPHITE, which is 
entirely distinct from ordinary pow- 
dered graphite, is of particular value 
in metalworking because of its ex- 
traordinary lubricating qualities and 
its pronounced resistance to heat. 

Colloidal graphite is a solid lubri- 
cant, softer than talc, the tiny par- 
ticles of which slip over one another 
with very little friction as a result of 
a peculiar arrangement of their 
atoms. It is available commercially 
as highly concentrated dispersions, 
which take the form of pastes or 
liquids. Colloidal graphite is dis- 
persed in a variety of vehicles for 
ease of application as well as for 
other reasons dictated by circum- 
stances. 


The film formed by an application 
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CUTTING SPEED vs TOOL LIFE 
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tend to seize on the die, causing the 
latter to become loaded with metal 
articles. Colloidal graphite applied 
y brush or spray to the dies, rings 
and forms used in this work elimi. 
nates such damage. Magnesium is 
particularly difficult to handle be. 
cause, at the temperatures at which 
sheets are usually drawn or formed, 
they are semi-plastic and score easily 
unless protected. Colloidal “— 
sprayed on both sheet stock and dic 
gives the necessary protection. After 
drawing, the piece is best cleaned in 
a chromic acid bath to remove excess 


graphite. 


Wire Drawing 


When dies are lubricated with col 
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Oo 20 30 50 % 


TOOL LIFE - MINUTES 


How lubrication with colloidal graphite increases cutting tool life. 


of colloidal graphite is usually 
microscopically thin and will not 54 
preciably alter even what might be 
termed “critical dimensions”. Graph- 
ite films are not subject to rupture 
except under conditions of heavy and 
prolonged abrasion and, being unaf- 
fected by heat (up to 5000 F in inert 
atmospheres), they are far more 
durable than are lubricating oil films. 

The following paragraphs describe 
how colloidal graphite can be used 
to advantage in numerous metal- 
working operations. 


Deep Drawing and Stretch Forming 


Magnesium, aluminum and other 
light metals are prone to tear and 
ripple in stretch forming and deep 
drawing. Also, magnesium sheets 


loidal graphite their productive life 
is extended considerably. They form 
wire of uniform diameter, and wire 
breakage is minimized. Colloidal 
graphite is the only substance known 
which adheres to the wire at red 
heat and lubricates the die. Tungsten 
and molybdenum, which are notabl; 
hard to draw, are easily put through 
dies lubricated with colloidal graph 
ite. Indeed, the first tungsten fila- 
ment ever drawn was done with the 
help of Aquadag, an aqueous disp* 
sion of colloidal graphite. 

The metals are prepared for reduc 
tion by first passing through a co! 
loidal graphite solution and_ then 
through a heating device before en 
tering the drawing die. Dies used in 
the forming of steel wire can also 


(Continued on page 182) 


MATERIALS & METHODS 
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KODAK INDUSTRIAL 
X-RAY FILM, TYPE A 


With several hundred of these tanks in use, subject to 
frequent handling as well as high pressure, safety de- 
manded that the bottom weld be sound—that there be 
no serious lack of fusion or gas porosity. 

To make these radiographs, the radiographer used 
Kodak Industrial X-ray Film, Type A; 120 kv; .005- 
inch lead screens, front and back. 

Type A has enough speed to keep exposures reason- 
ably short even at low voltages. Its high contrast 
and fine graininess are also valuable in taking full ad- 
vantage of higher kilovoltage machines in detecting 
irregularities in thick or dense materials. 





RADIOGRAPHY 
IN MODERN INDUSTRY 


A wealth of invaluable data on 
radiographic principles, practice, and 
technics. Profusely illustrated with 
photographs, colorful drawings, dia- 


grams, and charts. Get your copy from 





your local x-ray dealer—price, $3. 





Radiography . . . 


another important function of photography 


Product: 


Propane Gas Tank 


Materia): 


1/4~inch thick 
Sheet stee) 


Purpose: 


check bottom weld 


Equipment: 


120 ky , = 


ray machine 
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A TYPE OF FILM FOR EVERY PROBLEM 


To provide the recording medium best suited to any 
combination of radiographic factors, Kodak pro- 
duces four types of industrial x-ray film. These 
provide the means to check welds efficiently and thus 
extend the use of the welding process, 





Type A—has high contrast with time-saving speed for study 
of light alloys at low voltage and for examining heavy parts 
at 1,000 kv. Used direct or with lead-foil screens. 


Type M—provides maximum radiographic sensitivity, 
under direct exposure or with lead-foil screens. It has extra- 
fine grain and, though speed is less than in Type A, it is 
adequate for light alloys at average kilovoltage and for 
much million-volt work. 

Type F—provides the highest available speed and contrast 
when exposed with calcium tungstate intensifying screens. 
Has wide latitude with either x-rays or gamma rays, ex- 
posed directly or with lead screens. 


Type K—has medium contrast with high speed. Designed 
for gamma ray and x-ray work where highest possible 
speed is needed at available kilovoltage without use of 


calcium tungstate screens. 


EASTMAN KODAK COMPANY 
X-ray Division °* Rochester 4, N. Y. 
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MB-L-MATIC helped 
Presto Lighter... 
TUMB-L-MATIC can help you. 


Presto Lighters Ltd., was unfamiliar 
with Tumb-L-Matic and was skeptical 
about cutting finishing costs with 

f Tumb-L-Matic methods, but they were 
ee. willing to be shown. And that is just what 
Tumb-L-Matic’s engineers did. They answered 
with a detailed study of Presto’s finishing 
operation ... analyzed a sample lighter and 

then recommended an individualized 

low-cost Tumb-L-Matic Process. More than 
“Satisfactory results are indicated by Presto’s letter. 
Tumb-L-Matic is a proved process which 
scientifically combines equipment, 
compounds, supplies and techniques. 

It combines revolutionary new 
developments in definning, cutting, 
smoothing and polishing metal — no 
matter what the product’s size or shape. 
















a sample ae 2 


ct, recommend — 












dualized, low-cost TUMB-L-MATIC PROCESS 
. with’ production data which enables you 
: costs before you invest a cent. 
aut your product — or better still, 


« ; 
df i ef 2. Je 
TUMB-L-MATIC, inc. 


FORMERLY LUPOMATIC INDUSTRIES, INC. 
4510 BULLARD AVE. * NEW YORK 70, N.Y, 











Colloidal Graphite 





a 
continued from page 1 


be advantageously lubricated wis, 
colloidal graphite. For this applic, 
tion a mixture of one part colloid, 
graphite dispersion and four parts o 
water is used. A half-pint of com 
Syrup to serve as a non-foaminy 
wetting agent can be added to ead 
gallon of solution. Steel wire 4, 
rods to be drawn are immersed jy 
the graphite solution and dried jy 
an oven heated to 200 F. This form. 
ula, applied in the foregoing map. 
ner, will coat 200,000 pass-pound; 
per 90-gal solution with no visibk 
graphite on the finished wire. 


Piercing, Extruding, Spinning 


Piercers and dies produce smoothe; 
parts to closer tolerances when 
treated with colloidal graphite. Here 
too, graphite treatment prevents dam. 
age to dies and, consequently, ex. 
tends their life. 

Piercers, punches and similar tools 
can be provided with a non-galling 
self-lubricating surface by the ap. 
plication of a concentrated aqueous 
colloidal graphite dispersion dilute 
with 10 to 20 times its weight of 
water. This is a form of pre-treat. 
ment which is beneficial not only to 
the tools themselves, but which als 
reflects itself in the products made by 
them. 

Extrusion dies making aluminum 
tubing and structural shapes need 
not suffer metal pick-up. When 
sprayed before each extrusion with 1 
dispersion of colloidal graphite, the 
affinity between the die and the 
metal being worked is reduced. 

When magnesium is being spun, 
both sides of the blank should be 
sprayed with a colloidal graphite dis- 
persion to gen scoring of the 
spinning tool. The graphoid film so 
produced reduces friction and mint 
mizes the harmful effects resulting 
from contact with the tool. As 
with deep-drawn magnesium, excess 
graphite lubricant can be removed 
from the spun part in a chromic acid 
bath. 


Casting 


A basic problem of foundry prac: 
tice is to separate castings from the 
molds in which they are made with- 
out damage to the casting or the 
mold. This difficulty is found in san¢ 
or permanent mold casting; in [act 
in every process in which the cleat 
separation of adjacent elements 1s 4 
necessity. The condition is usually 
exaggerated by heat. Colloidal graph 
ite reduces friction, improves parting, 


MATERIALS & METHODS 








ye 14 


With 
plica. 
oid 
rts of 

Cor 
AMing 
» ach 
fe 9 
ed in 
ed in 
form. 


Man- & 


Ounds 
"1sible 


other 
when 
Here 


dam. 


tools iim 


ling 
- ap- 
NEOUS 
luted 
ht of 
treat: 
Uy to 
: also 
de by 


inum 
need 
V hen 
ith a 
the 


, 


spun, 

be 
» dis- 

the 
mM $0 
nini- 
ting 

As 
«CESS 
oved 
acid 


rac 

the 
vith 

the 
sand 
fact, 
lean 
is 4 
rally 
aph- 
ing, 


ODS 


Ce 
the a 
_ 

| a 

ca 


>. oi 
ie hee 


enero costa 


glia 





Colloidal Graphite 
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continued from page 182 


and affords protection against the 
harmful effects of heat. 

Permanent molds, patterns, flask 
ins, shoulder screws, ladle interiors 
and chills can all be beneficially 
coated with colloidal graphite. Molds 
so treated give superior i egg 
and smoother casting surfaces. Less 
finishing is required, and often none 
at all. Rejects are fewer and inspec- 
tion takes less time. Mold life is 
lengthened. ; 

Binding and stripping of flask 
ins is eliminated, an important sav- 
ing in time and maintenance. Chills 
are easily removed without damage 
to the casting surface. Molten metal 
flows freely and completely from 
ladles without any adhesion to inside 
surfaces. 

Application is made by brushing, 
spraying or dipping. The carrier 
evaporates immediately, leaving a 
microscopically thin uniform film of 
graphite. It is not detectable by any 
mechanical measuring devices, and, 
therefore, has no effect on dimen- 
sional tolerances of the mold or cast- 
ing. Colloidal graphite is chemically 
inert and causes no undesirable reac- 
tions. It absorbs gases and, therefore, 
even in the small quantities present, 
tends to cut down the formation of 
gas-pockets. Finally, the water dis- 
persions of colloidal graphite elimi- 
nate smoking, and thus to a great 
extent improve working conditions. 


Other Applications 


Die wear due to slippage at the 
outer edges of plates and at angles 
of the bend can be reduced by appli- 
cation of undiluted colloidal graphite 
dispersion. 

A coating of colloidal graphite on 
all parts to be press-fitted greatly 
simplifies this operation. The graph- 
ite surface permits smooth, continu- 
ous pressing without danger of 
distortion. The dispersed solid lubri- 
cant is applied by Soabien Or spray- 
ing, and forms a tenacious fast-dry- 
ing film. 

It is possible to pre-lubricate screw 
threads and thereby prevent their 
seizure and stripping. First, parts 
should be thoroughly degreased 
(preferably with trichloroethylene) 
ind heated to 250 F. Following this, 
. colloidal graphite solution is 
brushed or sprayed on the parts. 
| If the ay are small, they can 
be treated in a bath, after having 
been heated to about 300 F. They 
should then be dipped in the mixture 
several times while they still retain 
enough heat to evaporate the carrier. 
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Expand Production...Squeeze Costs 


Automatically 


Tumb-L-Matic’s “Pushbutton” Processes — equipment, com- 
pounds, and techniques — AUTOMATICALLY draw the short- 
est line between production and finished product...at a savings. 
They provide closer control over finishing operations...enhance 
the saleability of your products through lowest-cost definning, 
cutting, smoothing, and lustering operations. When properly 
applied, they eliminate costly buffing...free vital manpower 
for more productive work. 


Tumb-L-Matic’s extensive line of machinery and compounds, 


backed by a quarter-century of experience with a wide and 
broadening range of materials, permit the ‘‘tailored” selection 
of cost-saving standard processes to fit your particular products 
and production layout. 


@ 8197 


FINISHING 
PROCESSES 
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Write and tell us about your product finishing problems...or 
SEND A SAMPLE FOR COMPLETE ANALYSIS AND RECOMMENDED FINISHING PROCESSES 


TUMB-L-MATIC, inc. 


FORMERLY LUPOMATIC INDUSTRIES, INC. 
4510 BULLARD AVENUE « NEW YORK 70, N. Y. 
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BRIGHT FINISHING SYSTEM 


= SPARKLES = 
LIKE CHROME! ~ 
Leading manufacturers approve zinc plate 


ond (ETE TELS bright 


to replace conventional chrome plating 
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*Pecifications 








REPRESENTATIVES IN PRINCIPAL INDUSTRIAL CITIES; Weel Ceast: L. H. BUTCHER COMPANY 
Manvtecturers of iridite Finishes 
fer Corresion Resistence and Paint Systeme on Non-Ferrous Metals; ARP Pieting Chemicals. 
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Hot Hardness Tester 
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continued from page 13 


slightly above atmospheric pressur | 


and by making the indenter shaft , 
capillary of fused silica which move 
in a dry bearing lubricated wit, 
ee Clearance between shafi 
and bearing is only about 0.001 ip 


and the gas escapes slowly through 


this space during the test. 

The NBS apparatus consists essen. 
tially of a Vickers diamond indenter 
mounted on the shaft of fused silica: 
a mechanical device for raising and 
lowering the indenter; an electric 
furnace for heating the specimen 
and a micrometer device for orient. 
ing the specimen under the indenter 
Loading mechanism indenter and fur. 
nace are all enclosed in one compact 
self-contained unit. 

The muffle was constructed by 





welding heavy-watted stainless-steel 
pipes together and is heated with 
Nichrome wire wound on an Alun- 
dum form. The anvil is a solid piece 
of stainless steel welded into the 
vertical pipe; a small hole extends to 
within 0.125 in. of its upper surface 
to accommodate a thermocouple. The 
space between the furnace unit and 
the outer shell of the apparatus is 
filled with insulation. By making the 
muffle assembly a single welded unit 
and by supporting it from a single 
point, relative motion between vari 
ous parts due to thermal expansion 
is minimized. 

Because the indenter fitting cannot 
be anchored directly to the fused 
silica, it is first attached to a tungsten 
rod, which passes up through the 
silica capillary and is held by a collar 








and set screw. A spring at the top of 
the rod holds it under continuous 
tension and thus allows for its expat: 
sion with increasing temperature. 

The indenter and its shaft are 
raised and lowered at the rate of 
2 cm (0.75 in.) per min by a small 
motor which operates a simple screw 
mechanism similar to that used on 
the compound rest of a lathe. The 
vibration of the motor is damped by 
a mounting of rubber shock ab 
sorbers. 


The indenter assembly weighs 
about 200 g. Additional load can be 
applied to the indenter by placing 
weights on top of the assembly. 
Lower loads for use at elevated tem- 


MATERIALS & METHODS 
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Could you use some expert advice on the 
right fabric for your special needs? Want 
a new fabric developed for a particular 
purpose—or an existing fabric adapted for a new 


application? We'll be glad to help. Over halfa 


ov E pyice century of experience in industrial fabric produc- 
T : a een iens tion has helped develop the skill and facilities it 
Mit. e 4 re e 
Mus’ ® ” takes to solve such problems. 
ects 8 you with 
reas problems som of STANDARD FABRICS 
opment ot tebrics Wide, Sail and Army Duck 
indus Double and Single Filling 
Hose-Belting and Shoe Duck 
Filter Cloth 
FABRICS BUILTTO fF 
SPECIFICATIONS § "2 Felts 
For Calendering, Laminating and Narrow and Wide Drills 
Other Industrial Applications Twills 
Wt. Vernon - Woodberry Wills 
Branch Offices: Chicago « Atlanta « Baltimore TURNER HALSEY Boston « Los Angeles + Akron 


; > 
Y a. 
CALAAG In) INGerss 


10 WORTH ST NEW YORK 
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PROCESS COMPANY 


New Bedford, Mass., U.S.A. 


Address all communications to 750 Belleville Ave., New Bedford, Mass. 
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Write for a copy of the ACUSHNET 
RUBBER HANDBOOK. It contains help- 
ful information, specifications, natural 
and synethetic rubber data, etc. Please 
make request on company letterhead. 








When designing new products, or re-designing the old, consider 
the unlimited applications in which molded rubber now excels. 
Meeting functional specifications and multiple requirements beyond 
the limits of other materials, rubber gives the designer a welcome 
release from age-old restrictions. 


ACUSHNET has worked with many customers in the initial stages 
of their designs when the collective specialized knowledge of our 
laboratory and engineering staffs has aided in obtaining the most 
satisfactory material, mold design and price. Our laboratory fa- 
cilities are available to customers 
for the development of designs 
and compounds. 
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peratures are obtained by increasin 
the gas pressure in the tester above 
atmospheric. 

The six specimens to be indented 
in one heat fit into a tray or carriage 
which slides on a keyway on the 
inside of the muffle tube. The car. 
riage is moved along the tube by a 
stainless-steel micrometer screw 
which is plated with cobalt-tungsten 
alloy to prevent seizing at elevated 
temperatures. The micrometer serves 
to locate an indentation within about 
0.2 mm (0.008 in.) of a desired 
spot. 

Because the indentations are micro- 
scopic in size, they are difficult to 
locate in the small field of a micro- 
scope for measurement of their di. 
mensions. For this reason, a fitting 
has been designed to hold the car. 
riage in a definite position on the 
stage of a travelling microscope. PB; 
setting the microscope stage at the 
same reading as that on the microme- 
ter when the indentation was made, 
the impression is easily brought into 
the field of view 

In addition to its use in measuring 
the hot-hardness of electrodeposits, 
the NBS Microhardness Tester has 
several advantages which should 
make it useful in the testing of bulk 
metals. For example, when measure 
ments are made at high temperatures, 
the small loads which are applied to 
the indenter are less likely to cause 
the diamond to shift in its mounting 
than are the larger loads usually ap- 
plied in hot-hardness testers of this 
type. The micrometer screws, which 
permits indentations to be made at 
specified points and enables them 
subsequently to be located in the 
microscopic field, should also be ad- 
vantageous in the testing of bulk 
metals as well as electrodeposits. — 

Lack of a suitable apparatus [or 
comparison has made it impracticable 
to determine the accuracy of the NBS 
Microhardness Tester at high tem 
peratures. However, when it was 
compared at room temperature with 
a standard type of microhardness 
tester using a variety of differen! 
kinds of specimens, the agreement 
was within 4% on the average. Re 
producibility has been determined by 
measurements on a molybdenum 
specimen: in four runs, at room tefl: 
perature, 752, 1112 and 1472 f, 
the average deviation from the mean 
hardness at each temperature wés 
less than 4%. 
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KEEP YOUR WELDING CONTROLS 
OUT OF MOTH BALLS 


chanogethese components to match production changes 


N ow you can keep your resistance welding con- 
trol “on the line”, regardless of production 
changes. With a Westinghouse Welding Control 
you merely add or substitute the necessary con- 
trol components. 

The Westinghouse Welding Control is built 
up of basic control components and auxiliary 
control units. Basic controls include the elec- 
tronic contactor and sequence and weld timer, 
synchronous or nonsynchronous. Auxiliary con- 
trols include a wide range of functional units 
among which are: forge timer, slope control, 
voltage compensator and dual weld attachment. 
Combinations of the complete line of components 
can be assembled to meet the needs of practically 
all resistance welding techniques. All component 
units plug in to either a 600 or 1200-frame 
electronic contactor structure. 
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Each unit is self-contained and completely pre- 
wired at the factory. Mount the panel and insert 
the polarized plug—that’s all it takes to make a 
complete change-over. 

Many other advancements in control design 
such as the transformer-type flow switch, are 
built into this packaged control for resistance 
welding. Get the complete story from your 
Westinghouse representative or write for Book- 
let B-4309. Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pa. J-27006 





RESISTANCE WELDING 
CONTROL 
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METAL POWDERS 


ESSENTIAL TO 
MODERN MILITARY PRODUCTS 


and carrier pigeons. 


the Defense Program? 


or cost to produce. 


metallurgy ? 


disposal. 
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Tanks Guns 
Planes Radar 
Trucks Sonar 
Jeeps Radios 
Ships Telephones 





Missiles 

Bombs 

Shells 
incendiaries 
Smoke Screens 


The items listed above are materiel of modern defense—without 
them a nation would be largely dependent upon swords and 
spears; cutlasses and battle-axes; bows and arrows; horses, mules 


Are you aware of the part metal powders are playing in 


Without iron and other metal powders, the production of all of 
these items listed—and many others—would suffer seriously 
from the standpoint of quality of product, or rate of output, 


Are you taking advantage of the cost reductions, the con- 
servation of critical materials, the time savings and other 
advantages that are possible through the use of powder 


PLASTIC METALS is one of the leading metal powder producers 
in the world. Over 17 years of experience in this field is at your 


For more detailed information, write to 


PLASTIC METALS 


DIVISION OF THE NATIONAL RADIATOR COMPANY 
JOHNSTOWN, PENNSYLVANIA 
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Stress Studies Covered in NACA 
Papers 


Two sets of experiments of inter. 
est to materials engineers were de. 
scribed in paper-bound volume; 
recently published by the National 
Advisory Committee for Aeronautics, 
Washington, D, C. 

Photoelastic investigation of stress 
concentrations due to small fillets and 
grooves in tension is described by 
M. M. Frocht, of the Illinois Insti. 
tute of Technology, in Technical 
Note 2442. Factors of stress concen. 
tration for deep, sharp and symmetri. 
cally arranged grooves and fillets in 
tension members were determined, 
Curves show the distribution of the 
principal stresses on the section 
through the grooves. Complete iso. 
pachic patterns for several basic 
cases of grooved bars are also in- 
cluded. 

Arthur G. Holms, of the Lewis 
Flight Propulsion Laboratory, de. 
scribes a  biharmonic relaxation 
method for calculating thermal stress 
in cooled irregular cylinders in Tech- 
nical Note 2434. A numerical method 
was developed for calculating ther- 
mal stresses in irregular cylinders 
cooled by one or more internal pas Fy 
sages. The use of relaxation methods § 
and elementary methods of finite dif: 
ferences was found to give approxi- 
mations to the correct values when 
compared with previously known 
solutions for concentric circular cylin- 
ders possessing symmetrical and 
asymmetrical temperature  distribu- 
tions. 














New Corrosion Detection Method 
Discussed by Electrochemical 
Society 


A revolutionary new method of 
detecting the presence of corrosion 
before it damages industrial and 
other installations was among the 
important advancements in electro 
chemistry amnounced at the sem 
annual meeting of The Electrochem! 
cal Society, Inc., at the Hotel Statler 
in Detroit, Oct. 9-12. The new pro 
ess, called “Rotogenerative Detect: 
tion”, is based upon the use of elec: 
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help HOOVER to cut die-casting costs by 
efficient melting and pumping of aluminum 



































“ie FIG. 2 2s 


Fig. 1 shows nozzle of AJAX 
electromagnetic 
charging metal 
of die-casting 


pump _ dis- 








FIG. 3 &: 


Fig. 2 shows AJAX melting furnace and electromag- 
netic pump installed in front of die-casting machine 
Fig. 3 shows Hoover squirrel cage aluminum cast 





i CASE HISTORY 
COMPANY: The Hoover Company, Kingston-Conley 
Division, Cambridge, Ohio, plant. 


PROBLEM: To conserve scarce copper supply by use of 
aluminum as a substitute. 


To cut die-casting costs in the manufacture of squirrel 
cage induction motor rotors without sacrificing perform- 
ance characteristics. 


SOLUTION: Installation of the LOEWY- 
HYDROPRESS die-casting system, in 
which several sizes with various end 
ring designs are made in same die by 
simple change of inserts. AJAX INDUC- 
TION FURNACE AND ELECTROMAG- 
NETIC PUMP used to melt and pump 
high-purity aluminum. Low frequency 
induction principle with precise controls 
keeps metal at constant temperature. 
Automatic electromagnetic pump dis- 
charges exact amount needed to fill 


gg die, eliminating hand ladling. 








RESULTS: Combined melting and die-casting set-up so 
excellent that the Hoover plant converted completely to 


aluminum die-cast type within 2% months. 


















AJAX ENGINEERING CORP., TRENTON 7, N. J. 


INDUCTION MELTING FURNACE 
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AJAX ELECTRO METALLURGICAL CORP., and Associated Companies 
AJAX ELECTROTHERMIC CORP., Ajax Northrup High Frequency Induction Furnaces 
AJAX ELECTRIC CO., INC., The Ajax Hultgren Electric Salt Bath Furnace 
AJAX ELECTRIC FURNACE CORP., Ajax Wyatt Induction Furnaces tor Melting 
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just as 
inevitably 

you will switch 
to the use of 
MOLYBDENUM 
High Speed Steel 


It is readily available from manu- 
facturers and warehouses. Tools 
made from it give service as good 
as or even better than the tungsten 
type of steel—most of the high 
speed steel used by leading tool 
manufacturers is the Molybdenum 
type. 

You can save money by changing, 
and above all, you will help to 
conserve tungsten for uses for 
which it is really needed. 


The facts you need are in 
this FREE BOOKLET 


Pi 


Yj 





Climax Molybdenum Company 
500 Fifth Avenue - New York City 


Please send your FREE BOOKLET 
** MOLYBDENUM HIGH SPEED STEELS ” 





Address 
MM10 
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trical currents to determine incipient 
weaknesses in the metal and future 
points of corrosion so that preven- 
tive measures can be taken. 


The developers of the process, J. 
B. McAndrew, W. A. Colner and 
H. T. Francis, of the Armour Re- 
search Foundation, outlined its bene- 
fits during the two-day discussions 
conducted by the Society’s Corrosion 
Div. Other major topics included a 
discussion of the corrosion of alumi- 
num and its prevention by H. H. 
Uhlig and his associates of the 
Massachusetts Institute of Tech- 
nology Corrosion Laboratory. 


Other speakers at the two-day ses- 
sion (which offered over 20 papers) 
were Dr. Mars. Fontana, Ohio State; 
Dr. M. E. Straumanis, Missouri Col- 
lege of Mines; and Dr. Andrew 
Dravnieks of Standard Oil. Chair- 
man of the Society's Corrosion Div. 
is Dr. Norman Hackerman, of the 
University of Texas. 

Over 500 physicists, chemists, elec- 
trochemists and other scientists at- 
tended the Society's four-day con- 
vention. 


Army Develops Stainless Steel Mo- 
bile Shower Bath for Korea 


Engineers in the Army Quarter- 
master Corps believe that the boiler 
in their new mobile shower unit for 
front-line troops can heat hot water 
faster than any unit of its weight and 
size in the world. This boiler, made 
of stainless steel, is part of a self- 
contained two-wheel trailer unit that 
is compact and light enough to be 
towed by a jeep. Soldiers in Korea 
have been getting hot showers in 
water that is warmed to a comfortable 
temperature and specially heat treated 
for their health and safety. 


Washing water around battle areas, 
even when it looks clean and pure, is 
likely to be loaded with bacteria. Pol- 
luted water carries a constant menace 
of diseases like typhus. Furthermore, 
in many tropical countries, parasites 
inhabit water supplies, ready to enter 
the body through any superficial cut 
or wound. Heat treatment renders 
such micro-organisms and bacteria 
harmless. 


Here is how the mobile shower unit 
works. The trailer is parked by any 








The Portable Pipeline 
to Profit and Savings 
if it can ride on air, the best, mos 
economical route for your material 
—to box car, bin or production des 
tination—is via light, durable: and 
non-collapsible Spiratube. Its flex: 
ible, unobstructed passages convey § 
maximum pay-load around corners, 
up and down, to hard-to-get-o 
places—and with minimum power 
demand. Portable —it ideally fits 
into present systems. Sold through 
well-stocked distributors—Coast-to BF 
Coast. Tried and approved by lead: 


ing firms throughout the world. 


Sizes for all requirements. 





Send for your copy 


Also Makers of today 


AYRTUBE 
FLEXFLYTE 
THERMATUBE 


Literature 
Available 


Write Dept. 
C-10 












AGE th 
¥. 4. a. 


/ pat. OF 
GUILFORD, CONNECTICUT, U.S.A. 


Western } 416 Citizens Bank Bidg- 
Office: Pasadena 1, California 
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WHY IT PAYS TO STANDARDIZE ON 


WALES 


SHEET METAL EQUIPMENT 


@ In practically every sheet metal fabricating plant or de- 








a partment there is a need for Wales Machinery and Equip- 

ys ment. Standardizing on this versatile line assures the exact 
type for various operations. 

wee For example, hole punching and notching operations may 

erials be performed on either the Wales Fabricator or on the 
Wales Twin Column Press with Wales Hole Punching and 

' des Notching Units. Depending on the number of parts and 

and the size and shape of the work, one piece of Wales Equip- 
ment is more efficient and economical than the other. 

flex. To fully determine which Wales Equipment is most ap- 

ynvey plicable to a particular type of work, call on Wales Engi- 
neers who have years of experience in the most economical 

rners, way to fabricate sheet metal parts. Yes, make it standard 

yet-al practice to call on Wales Engineers FIRST for their valu- 
able suggestions. 

Owe! 

y fits WALES-STRIPPIT CORPORATION 

GEORGE F. WALES, Chairman 
rough 399 ATES eee N. Y. 
ten Buffalo and Niagara Falls 
shes WALES-STRIPPIT OF CANADA LTD., HAMILTON, ONTARIO 
lead: Specialists in Punching and Notching Equipment 
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These manufacturers are typical of 
the many who take advantage of 
Hackney design and production 
facilities ... to add to the efficiency 
and salability of their products. 
Here are some of the advantages 
Hackney Deep Drawn Shapes and 
Shells give them: greater strength, 
decreased overall weight, im- 
proved appearance, elimination of 
expensive machining operations, 
faster production and greater 
durability. 
The Hackney Process 

This special Hackney method con- 
sists of hot or cold cupping from 


flat circular sheets of metal, cold 
drawing where it is necessary to 


“waunete <__ 


1319 Vanderbilt Concourse Bidg., New York 17 « 
208 S. LaSalle St., Room 788, Chicago 4 


CONTAINERS FOR GASES, 


SHAPES 
AND 
SHELLS 


obtain desired diameter and wall 
thickness. Then, to assure the re- 
quired physical characteristics, the 
Enished product is specially heat 
treated. Uniform sidewall thick- 
ness and a smooth surface finish 
are assured by careful control of 
tolerances of the mandrels and dies. 


Made to Your Specifications 


Hackney Deep Drawn Shapes and 
Shells are made to your specifica- 
tions by a company that has spe- 
cialized in deep drawing foralmost 
50 years. teat on a sketch of your 
part and see if this experience can 
help youimprove existing products 
—or develop new products. Write 
us today. 


“tieem PRESSED STEEL TANK COMPANY 


Manufacturer of Hackney Products 
1442 South 66th St., Milwaukee 14 « 


936 W. Peachtree St., N.W., Room 111, Atlanta 3 
559 Roosevelt Bidg., Los Angeles 14 e 





DEEP DRAWN 


241 Hanna Bidg., Cleveland 15 


LIQUIDS AND SOLIDS 
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convenient pond or stream. The oper. 
ators hook up a flexible suction hog 
and throw its end into the water, Ap. 
other flexible hose goes to a level 
well-drained spot near-by where th 
shower pipe sections are erected, 4 
gasoline engine in the trailer unit js 
then started up and the burners in the 
stainless steel boiler are lighted 
Within 20 min hot baths are read 
and running—and part of this time is 





Near-boiling purified water is cooled fo 
the showers by untreated water in tw 
stainless steel heat exchangers. 


spent running scalding water through 
the showers and the system. 

The boiler is about 7 ft long and: 
little over 2 ft in dia. Its burners can 
handle any liquid fuel from No. 4 
burner oil to 100-octane gasoline. As 
much as 214 million Btu per hr can 
be put into the water. This would heat 
25 ordinary homes in mid-winter. 

Water is heated in the stainless stee! 
boiler to a few degrees below boiling 
and held there for about 20 sec. 
During that time, dangerous orga0: 
isms in the water are killed or render 
ed harmless. After heat treatment, 
part of the hot water is cooled by in 
coming raw water in two stainless 
steel heat exchangers. Each heat 
changer is a boilet-like vessel with 
250 stainless steel tubes, 1/, in in dis 
by 6 ft long. Hot water flows back 
and forth through these tubes while 
cool water surrounding them soaks up 
heat. While it cools the treated water, 
the raw water gets warm, and it 
then fed into the boiler with a 00° 
start up the temperature scale. A® 
automatic mixing valve blends wate! 
from the boiler and cooler water from! 
the heat exchangers. It takes just the 
right amount of each to regulate out 
put at 1021/4, F—the perfect temper 
ature for a shower bath. Whether the 
suction hose is in a tepid 80-deg pond 
or among broken ice cakes in a frigid 
river, the shower water always come 
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“FOUR OPTICAL AIDS to help you 


SAVE MATERIAL and MAN-HOURS! 


CONTOUR 
MEASURING PROJECTOR 


You save time and money by assuring more accu- 
rate measurements than any other projector can 
give you. You get angular measurements to *1 
minute of arc, with the protractor screen. You get 
direct linear measurements to * .0001” over a 
range of 4”x6”, with the cross slide stage. 
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You save time and money by spotting inaccu- 
racies quickly and simply. Dimensions, angles, y 
and profiles of production-run parts can be com- t 
pared directly with a traced outline of the pro- 2 
led for me jected image of the master part, or with a large Rs 
in two scale drawing superimposed on the screen. a 
‘on 
rs. . Catalog D-27. So 
rough a 
«< 
and a t. 
TS Can De 
No. 4 New °. 
e. As TOOLMAKERS’ , 
can MICROSCOPE oo | 
d hea GAGES a 
c, Linear measurements to + .0001” N “ | 
, ’ ow you can have “‘lab- 
s steel 288 egg Se with a protractor oratory” accuracy of x 
piling an 1 ae, ‘kam ane 0.000001” in the deter- 7 
* ieee © of arc, can be mination of flatness and if 
made with this sturdy micro- parallelism of reflectin x 
rgan- scope. Operation is extremely i : 
: surfaces...with produc- 
nder- simple and fast. Opaque and trans- tion-line simplicity and 
parent objects of any contour can ; : 
ment, be measured. Catalog D-22 speee. Se teigte Mat on 
y * ° g , unskilled operator can 
i make measurements aft- 
9 er a few minutes of in- 
heat struction. 
with Two sizes of Para-Plane 
"7 STEREOSCOPIC WIDE Gages are available: the 
‘ larger (top) tests objects | 
back FIELD MICROSCOPES up to 6” in diameter; the | 
while smaller (bottom) tests 
cS up Provide clear, sharp, 3-dimen- up to 3” in diameter. 
si sional, unreversed, magnified im- Bulletin D-224. 
ater ages. Used extensively in indus- 
it 1s try for greater speed and accuracy 
7004 in small parts assembly opera- WRITE for complete information on these 4 important 
7% tions, inspection of tools and fin- optical aids designed to help you save time and money. 
aie ished parts, and precision machin- You may be paying many times over their cost in lost time 
on ing of small parts. 15 models for and rejects. Send your request to Bausch & Lomb Optical 
- many uses. Catalog D-15 Company, 79310 St. Paul Street, Rochester 2, New York 
* the 
out: 
[- q an, 
ma} «(\cL/ Bausch & Lomb 
me, om Instruments 
mes Be ; 
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meli metals a . out at the ideal, comfortable tempera. 
Lowest Cost-« 


ture—automatically. 

Designing a mobile shower yp; 
with such a large heating Capacity, 
rugged enough for field service, with 
automatic controls, and small and 
compact enough for a jeep-drawn 
trailer is a major triumph of engi- 
neering, according to the Army. The 
trailer, frame and cover, many of the } 
structural parts, and the shower pipes 
are aluminum, Individual axle units 
with articulated parallel linkages and 
individual torsion springs are steel 
as is the towing lunette, or eye. The 
water blender and the showerheads 
are made of brass. Each showerhead 
nozzle has a movable pin in its orifice. 
| If it gets clogged, the soldier pokes 
| the pin a few times. 
| Using stainless steel for the boile: 
and heat exchangers was not in the 
original plans. Quartermaster Corps 
engineers were under orders to use no 
stainless steel, as the Army claims to 
be well aware of the need for conser- 
vation. In all purchases, the Army 
makes strenuous efforts to avoid the 
use of critical materials—wherever 
possible. 

Nevertheless, a tremendous heating 
and heat-transfer capacity had to be 
packed into a very small unit. Parts 
had to be small—so small that me- 
chanical cleaning was impractical 
Operating with all kinds of water 
hard, soft, muddy or swampy—prob- 
lems of cleaning and de-scaling 
were bound to arise. With stainless 
steel, these problems are solved by 
flushing out the tubes with 20% nitric 
acid, a treatment that would corrode 
most other metals. The service life o! 
the unit is estimated at 1,000 operat: 
ing hours. The next best boiler and 
heat exchanger material would have 
yielded only 250 operating houts. 
Consequently, stainless steel was s¢ 
lected — despite the policy o! avoid: 
ing it. The only alternative was “ 
build and ship overseas four times * 
many units as would be needed in 


IMMERSION MELTING POTS | **°"* 


Write for Bulletin for technical information. 


Address: C. M. KEMP MFG. CO. Nickel Supplies Seen Growing in 
OF BA L TIM ORE 405 E. Oliver St., Baltimore 2, Md. the Near Future 


Increased supplies of nickel witl : 
the next year or more are assure 
from at least three sources, O 
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4 what do 
4 you know 
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4 about Mos * 
4 asa 
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“ lubricant? 











3 Molybdenum disulfide 









z You have probably heard reports, some 

enthusiastic, some conservative, of the 
my remarkable properties of Molybdenum 

as Disulfide as a new lubricant. 

ab 

“ For those who wish to review published in- 

: formation on this subject, we have compiled 

ln a 55 page publication containing excerpts 

he from authoritative technical papers. Copies 

- are free—write now. 

4 | i 

ave J | Please send your FREE Booklet ; 

om 7 “MOLYBDENUM DISULFIDE AS A LUBRICANT” 

: BLOCK LETTERS PLEASE 

$ as ! dg he EEE ERE RS ETE ee een Paes 
ae | yhe enum Company 
S i eee ewes, | mae’ New-York. City 
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Microcast 


Real Production Economies 





Westinghouse Electric's J-34 Turbo-Jet 
Engine uses Microcast blades. 


THE MICROCAST PROCESS of preci- 
sion casting for aircraft engine 
power blading affords outstanding 
production economies to design 
engineers working on those re- 
markable new power systems. And 
the reasons for these savings over 
conventional methods are both 
unique and exclusive with the 
process. With Microcastings, you 
take advantage of the simplicity 
and inexpensiveness of tooling, 
avoid tool breakage. You effect sub- 








FREE BOOKLET 


on the precision process 
originated by Austenal 
Laboratories, Inc., for the 
production of castings of 
intricate design using the 
high melting point alloys 
where surface smooth-_. 
ness and dimensional ~*. 34 
uniformity are manda- 
tory, requiring little or 
no machining. Write for 
booklet and information. 
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stantial savings in expensive, criti- 
cal alloys. Likewise, you effect man 
power savings and free equipment 
and floor space for other necessary 
operations. Perhaps the Microcast 
Process can solve some of your pro- 
duction problems; better investi- 
gate today! 


\ MICROCAST DIVISION 
)N >) AUSTENAL LABORATORIES, INC. 
224 East 39th St., New York 16, New York 
715 East 69th Place, Chicago 37, Illinois 


MICROCAST TRADE MARK REG. U.S. PAT. OFF. 
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Fraser, metallurgical engineer, ¢. 
clared in opening the symposium op 
the developments in nickel at the 
diamond jubilee meeting of the 
American Chemical Society in New 
York. 

Mr. Fraser said The Internationa) 
Nickel Co. of Canada, Ltd., largest 
eo, has increased its Capacity 

y 5% in the current year and the 
second largest producer also hy; 
stepped up output substantially, while 
a third Canadian nickel producer wil| 
be operating within two to thre 
years. In addition, he predicted that 
in the near future there will be 
sizable nickel production from Cuba 

Mr. Fraser, who is assistant 
manager of the development and 
research division of International. 
pointed out that 1951 is the 200th 
anniversary of the first isolation and 
recognition of nickel as a chemical 
element. Cronstedt, a Swedish scien 
tist, accomplished the identification 
and published the results of his work 
in 1751. 

Nickel, Mr. Fraser observed, is 
distributed widely in nature but onl 
in a few localities is nickel miner. 
alization sufficiently concentrated to 
constitute ore bodies. Scientists, he 
said, have estimated that there is 
about twice as much nickel in the 
earth’s crust as there is copper, zin 
and lead combined. More than 6 
nickel minerals are recorded in mod- 
ern literature but only four of them 
have commercial importance. 
















News of Engineers 


A. W. Winston, formerly executive 4 
sistant, has been named assistant manage! 
of the Magnesium Dept. of the Dov 
Chemical Co., according to a recent com 
pany release. In his new position, Mr. 
Winston will have special responsibilities 
in business analysis, pricing, marketing 
and sales. 


American Steel & Wire Co. has 4 
nounced the appointment of Orville / 
Longbrake as defense regulation enginet! 
In his new post in the General Engineer 
ing Dept. Mr. Longbrake will analyz‘ 
and interpret government orders 40 
regulations affecting engineering *% 
maintenance operations in the company’ 
14 plants. 


Horizens Inc. has recently announced 
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the wheelco recorder 


Here’s the Central Manufacturing District of 
Chicago—where more than 360 industries, con- 
centrated in less than 1% square miles, manu- 
facture thousands of different products. Yes— 
here where production records are made and 
kept—the Wheelco Capacilog is invaluable for 
measuring, indicating, controlling and record- 
ing electrically measurable variables. 


Specify the Wheelco Capacilog, a deflection 
type strip chart recorder that gives you accu- 
racy to % of 1% of total scale—suppressed 
scales with a built in reference point—Thermo- 
couple Break Protection that completely elim- 


Visit the Wheelco Booth +D-219, National Metal Exposition and Congress, Detroit, Mich., Oct. 15-19. 


inates “residual error’. Capacilogs are built 
for use with thermocouples and resistance ther- 
mometer measuring elements; as single or multi- 
point recorders, and with six different control 
combinations including pneumatic and electric 
proportioning types. 


Assembly line production and simplicity of construction 
make it possible to deliver most models within 20 days. 


specify Instrumentality — Wheelco's ability to design 
and build efficient and economical instruments to 
fulfill your needs for accurate and dependable 
control and recording. 


| inst omertain When yeu specify Wheelco you 


Wheelco Instruments Company, 861 W. Harrison Street, Chicago 7, Illinois 


WwW h er : EQ 6h) electronic controls 
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CHEMELEC 


Hermetically Sealed Transformer Terminals 





(patents pending) 


Another excellent example of “Engineered fluorocarbons” — 
these transformer terminals utilize the United States Gasket 
Company’s exclusive method (Patents Pending) of produc- 
ing a fused hermetic seal between TEFLON and metals. 


These terminals withstand severe 
mechanical shock and vibration 
and thermal shock. There is no 
strain-point as with fused glass- 
to-metal or ceramics-to-metal 
seals. They facilitate assembly as 
there is no danger of breakage. 
Another of many advantages— 
complete absence of DC plating. 


Throughout industry, materials 
men are finding TEFLON’s 
unique combination of proper- 
ties—plus United States Gasket 
Company Application Engineer- 
ing—the answer to many tough 
problems. 


UNITED 
STATES 





TEFLON 
PRODUCTS DIVISION 


If you require a material that is 
inert to all acids, caustics, sol- 
vents, mechanically tough, heat 
resistant, extremely anti-hesive 
and wear resistant; that has zero 
water absorption, is unaffected 
by extreme humidity and fungus; 
that is an ideal electrical insula- 
tor, especially where high and 
low ambient temperatures and 
frequency stability are problems; 
that may be fused to or “‘alloyed”’ 
with metals, carbon, silicate, 
glass, etc., to open other broad 
fields of application . . . ask for 
catalog No. 300 or write stating 
your problem. 





News Digest 





the addition of the following persons 
its Cleveland Laboratories: Eugene Bucy 
as a member of the Metallurgical Dept. 
Meyer L. Freedman, as a member of the 
research staff; Bertram C. Raynes, as 4 
research chemist; and Marie Rose, as 4 
member of the Physics Dept. 


The following appointments have been 
announced by Norton Co.: Charles 4 
Bonn has been named abrasive grain 
engineer; and Everett M. Hicks, manager, 
Norton’s Grinding Machine Div., has 
been appointed a member of the Industry 
Advisory Committee of the Office of Price 
Stabilization. 


Allis-Chalmers Manufacturing Co. has 
announced the following executive changes 
at its Boston Works: The appointment of 
Leonard J]. Linde as assistant general man. 
ager and chief engineer; Henry P. Pink. 
ham as assistant chief engineer; John F. 
Chipman as product engineer; George W 
O'Keeffe as manager of sales; and Ches- 
ter D. Ainsworth as standard engineer 


William J]. Thomas, general sales man 
ager of The Babcock & Wilcox Tube Co., 
has been named to the Tubing Industry 
Advisory Committee which functions un- 
der the Office of Price Stabilization. Mr. 
Thomas has also been named to the 
Welded and Seamless Steel Tubing Indus- 
try Advisory Committee functioning under 
the Iron and Steel Division of the Na- 
tional Production Authority. 


Timken Roller Bearing Co. has an- 
nounced the following promotions within 
its organization: R. A. Schimpf to chiet 
works engineer; H. J. Urbach as executive 
engineer; C. M. Maratta as chief consult 
ing engineer; and L. A. Holder to chiet 
mechanical engineer. 


The appointment of William M. Stoll 
as mining engineer has been announced 
by Kennametal, Inc. Mr. Stoll’s duties 
will consist of locating and procuring 
minerals that constitute basic materials 
essential for the production of cemented 
carbides used in tools for metal-working 
and mining. 


Speer Carbon Co. and its subsidiary, 
the International Graphite & Electrode 
Corp., have announced the appointment 
of Dr. George J. Goepfert as director of 
research for both companies. Prior to 
his present position, Dr. Goepfert was 
supervising engineer of the Organic Chem 
ical Laboratory of the Research and De 
velopment Div. of the Carborundum \ 


John C. Wallace, formerly special | 
ects development engineer with Baldwin: 
Lima-Hamilton Corp., has been appointed 
chief engineer for the newly created 
Diesel Engine Parts Research and Devel 


ORSKET 


COMPANY 


opment Div. of Hunt-Spiller Manutac 
turing Corp. 


5 

656 N. 10th Ad. CAMDEN 1, N. 4. 
ee Dynakon Corp. has recently announced 

gt the appointment of new officers: president, 
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When full productive capacity 
is a MOST 





STEEL INDUSTRY 


MICARTA toughness improves steel 
production. It is found in roll-neck 
bearings, run-out tables, pickling 
lines, hold-down roils, punch rolls, 
and insulators. This workable plastic 
is solving problems in all industries. 
Have you got a place for it? 
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Look to MicarTA® for help in getting and keeping full produc- 
tion. In working longer and better in vital machinery it helps 
keep things going at top speed. It is a basic material which does 
many jobs more efficiently than metal. 

MicarTA is lighter than aluminum ... and pound for pound, 
has a compressive strength greater than structural steel. It 
cannot rust. 

MicarTA resists heat and cold ... acts as a quencher for noise 
and vibration. It makes an ideal insulator. 

Explore this solid and workable plastic. It can be machined, 
formed, or fabricated easier and more economically than metal. 


Westinghouse Electric Corporation, Micarta Div., Trafford, Pa. 
J-06443 
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The transportation of perish- 
ables across the nation calls for ingenuity to prevent spoilage, 
Preco Incorporated has developed this safe methanol-burning 
refrigerator car heater to maintain the proper temperature for 
complete protection of foods in the endless trains of refrigerator 
cars carrying fruits and vegetables across the country in the freez- 
ing temperatures of winter. The Preco Automatic Refrigerator 
Car Heater will burn continuously at full flame for fifty hours on 
one tank full of methanol with a heat output of 6000 BTU’s per hour. 


The dependable operation of this automatic heater is based 
on a principle as old as the candle snuffer. A central tube con- 
tains a wick of spun-glass which draws up the methanol from the 
tank, and is lighted on its top surface. The thermostatically con- 
trolled snuffer plate “A” regulates the amount of oxygen 
admitted to the wick, according to the temperature in the car, 
Chace’s half-pound thermostatic bimetal coiled element ‘B” pro- 


4 vides the power required to lift the snuffer plate and the arm 


on which it is suspended. The “heat motor” element “B” is fixed 
to the housing and to the shaft “C”. As the bimetal reacts to a 
drop in temperature, it rotates the shaft with lever “D” attached, 
lifting the snuffer arm and snuffer plate, exposing the wick to 
oxygen, increasing the heat as required. If the surrounding tem- 
perature increases, the coil turns in the opposite direction, lower- 
ing the snuffer plate, leaving only a pilot flame. ‘ 


This largest of all Chace thermostatic bimetal elements is 
fabricated to Preco specifications from Chace #6650, one of the 
29 types available in strips, random length coils or complete 
elements. Our 64-page reference on the selection and design 
of thermostatic bimetal elements for temperature responsive 
devices may guide you in the development of your own products, 
Before your new design progresses to the tooling stage, however, 
be sure to consult the Chace Applications Engineers for the advice 
of qualified experts. 


W. M. CHACE CO. 


Theunostalic Bimelal 


1615 BEARD AVE., DETROIT 9, MICH. 











News Digest 


Harry Raech, Jr., a registered professional 
engineer with broad experience in the 
chemical, mechanical and electronic fields. 
and vice president, Frank Griffen. 


Announcement has been made of the 
appointment of R. C. Bennett, Jr., vice 
president of National Electric Products 
Corp., as a member of the industry ad. 
visory committee which will advise the 
Office of Price Stabilization on price regu. 
lations affecting the low voltage electrical 
distribution equipment indusiry. 


John L. Heinlein has been appointed 
manager of manufacturing for the Central 
Div. of Continental Can Co., according to 
a recent company release. 


John M. Martin has been named assist. 
ant general manager of the Explosives 
Dept. of Hercules Powder Co. For the 
past four years, Mr. Martin has served as 
assistant general manager of the company’s 
Cellulose Products Dept 


Herman H. Miller, manager of the Com- 
pressor Div. of Worthington Pump and 
Machinery Corp., has relinquished the 
management of his division to act as con- 
sultant to his successor, E. A. Marray. Mr. 
Miller, who has served the company for 
50 years, plans to retire at the end of this 
year. 


Horizons Inc. has announced the ap- 
pointment of Dr. Sidney Doree Black as 
division supervisor in Ex perimenta! 
Physics. Dr. Black has for four years been 
associate professor of aeronautical engin 
eering at the Case Institute of Technology 


William M. Hawkins, American Car 
and Foundry Co. laboratory director at 
Berwick, has been named senior research 
engineer at New York in the Research and 
Development Dept. George Reed, mana 
ger of inspection, succeeds Mr. Hawkins 
at Berwick with the new title of manager, 
general laboratories. 


Frank E. Watts, Jr. has been appointed 
assistant metallurgist for Hunt-Spiller 
Manufacturing Corp. 


Dr. C. J. Breitwieser has been named 
executive assistant to Dr. F. R. Hensel 
vice president in charge of engineering, 4 
P. R. Mallory & Co., Inc. Dr. Breitwieset 
came to Indianapolis from California, 
where he was chief of electronics and head 
of the engineering laboratories at Consoli- 
dated Vultee Aircraft Corp. 


Appointment of Charles L. Campbell a 
chief engineer of the Centrifix Corp has 
been announced by the company. A vet 
eran of 31 years in the chemical engineer: 
ing fields, Mr. Campbell will direct desig 
development of the company’s line o 
purifying equipment. 


The Bellows Co. has announced the 
election of Herbert B. Link as president o 


(Continued on page 204) 
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Oilite finished machine parts pro- 
vide dependable replacements 
for bronze, brass, aluminum, 
cast iron, steel, and plastics. 
Frequently, replacements are 
permanent. 


Oilite Material 


Many Oilite raw materials, i.e., 
metal powders, are produced 
from by-products, readily avail- 
able. 


Tooling 


Using Oilite finished machine 
parts, you save 


Tooling programs 

Tool Design 

Machine Tools 

Jigs and Fixtures 

Cutting Tools 

Gages 

Floor Space 

Skilled Manhours 
Amplex type tools are, by com- 
parison, inexpensive. Tool and 
die making facilities are available. 


Delivery 

Making Amplex tools generally 
requires only days or weeks and 
no additional machines. 


Case Histories 

Under conditions like today’s 
we were in quantity production 
within six (6) weeks or less com- 
pared to eighteen (18) months 
by other processing. 


Service 


Our engineering and research 
covers a period of more than 
twenty (20) years in the produc- 
tion of Oilite metal powder prod- 
ucts. 

Home office personnel is aug- 
mented by a large staff of field 
engineers located in principal 
cities of the United States and 


Canada. 


OILITE 


PRODUCTS 











AITE PRODUCTS INCLUDE heavy-duty, oil-cushion, self-lubricating, ferrous-base bearings; Oilite bronze* and 
other nonferrous* bearings; self-lubricating cored* and bar* stock; permanent filters; and friction units. 
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.»» When you can SEE it! News Digest 
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the organization. Mr. Link succeeds L. F. 





Radiation R. Bellows, who died last May. L. F. R. : 
Bellows, Jr., has been named vice presi- on S continuous 
e@ 

Pyrometer cab | dent. production basis, with 
Tells spot temperatures instantly in Arthur D. — - a ene the The 

eat-treating furnaces, kilns forgings addition to its staff of John Fletcher, spe- 

d * ae , - 
wien ime navanbaeten saciant Meenas cialist in the field of varnishes, synthetic SARGEANT & WILBUR 
ture indicated on direct-reading dial at resins and protective coatings. 


Controlled Atmosphere 


CONVEYOR FURNACE 


& press of the button. Any operator can 
use it. Two double-ranges for all plant 
needs. Write for FREE Catalog No. 100. 


PYRO 


Optical 
Pyrometer 


The appointment of Dr. Clarence Zener 
as an associate director of the Westing- 
house Research Laboratories has been 
announced by the company. Formerly pro- 
fessor in the Institute of Metals and the 
Dept. of Physics at the University of Chi- 
cago, Dr. Zener will also serve as acting 
manager of the Solid State Physics and 
Magnetic Dept. of the Research Labora- 
tories. 




















Determines temperatures 
of minute spots, fast- 
moving objects and 
smallest streams — at a 
glance! No _ correction 
charts or accessories 


George V. Luerssen, formerly chief 
metallurgist, was appointed vice president 











a » needed. Easy to use— in charge of metallurgy by the board of 
i ° worens only 3 Ibs. Spe- directors of The Carpenter Steel Co. Mr. 
cial types available to > 
pt show true spout and pour- Luerssen succeeds B. H. DeLong, who 
o aa See oe molten .* announced his retirement as vice president 
r ” open. Seed teuna, saan and technical director after 41 years of 
| P wigs ag FREE Catalog Service. Other advancements announced 
> were those of Dr. Carl B. Post, who suc- 
T of ceeds Mr. Luerssen, and George E. Brum- 
 @! bach who advances to the position of 
r ‘i metallurgist to succeed Mr. Post. 
} )! 
” b Andrew J]. McCoy has been named assis- 
‘" mf tant to D. W. Watters, production mana- PARTS MADE 
, Oo: ger, magnesium wrought products, Madi- 
- son Div., Dow Chemical Co. Prior to OF STAINLESS can be 
‘Ge { coming to Dow, Mr. McCoy was assistant BRIGHT-ANNEALED, 
Y > Gate to the superintendent of the Experimental BRIGHT-HARDENED, o. 
"© | BIGHT INSTRUMENTS ALL IN ONE | | Dept. Emerson Electric Co. BRIGHT-BRAZED without oxidation ... 
" 2 pease NEW PYRO Surface Pyrometer DeLaval Steam Turbine Co. has an- they come out scale-free, bright, and gre 
- 1andles all surface temperature mea- , , No pickling required, no tumbling, no san 
¢ »" suring jobs. Has 8 types of thermo- nounced the following executive promo- blasting. 
Boz | Samples; Simerenanseable in seconds | | tions: James P. Swart, president; Wencel | “Wt oue spacial S. & W. alloy for bight 
> tf, paca cro i ey vine sete Jr., vice president of indus- brazing stainless, the color _matches the 
> & aaihiahh can cent trial sales ; H. G. Bauer, vice president of metal; resists dulling; and the joint is practi- 
3 bf proof. Accurate, big engineering ; Charles A. Jurgensen, vice cally invisible. Gold and silver parts are 
> #8 athe Sy ge president of manufacturing. oe in a ps continuous-production 
i@u ee ie rc Cat- Election of I. Melville Stein to the newly e.. pian ey ste vel ginal, wes 
ated created post of executive vice president has weniie dave ye he your oun Paar bright- 
TEMPERATURE been announced by the directors of the annealed, bright-hardened, or bright-brazed 
CONTROL FOR Leeds & Northrup Co. Mr. Stein has been in @ conveyor furnace, send us samples and 
OUNDRIEN a vice president and is director of research. specifications. | 
: 
ane Fyro Immersion Lawrence L. Garber, general manager, 
Pyrometer is shock . . SARGEANT & aht 
proof, moisture proof, American-Fort Pitt Spring Div., H. K. Bug scunet 
pon at ge ee Bog Porter Co., Inc., has been elected a vice WILBUR, INC. ft sas 
Shielded steel housing. president of the company. bog ttherie sym y : 
§ intercnan - ’ . . 
able. thermocouples Appointment of C. R. Horton, Jr. as POE E RTs wiser un 
a aco rc manager of the Engineering Development 
anne. Man ann ty | — Dept. of Dravo Corp.'s Engineering Send your illustrated * 
Ranges 0-1500 aaa oe Works Div. has been announced by the pol hy Bsn le tatent os 
a hd a + rn Cat- corporation. Mr. Horton has been with = mes a | 
Pee . Dravo in various engineering and produc- TT RT TT 
THE PYROMETER INSTRUMENT C0. tion capacities since 1936. I ceinsccutinisvinenitinninaninattnaintacnancet lait 
New Plant & Laboratory Marshall L. Havey, having reached re- TE aR ES Me 
BERGENFIELD 27, NEW JERSEY tirement age, has resigned as executive vice aeciniiatihiiine 4 
Manufacturers of Pyro Optical, Radiation president of The New Jersey Zinc Co. Mr. ew Om. ny end PENNSYLVANIA Gerold f 
Immersion and Surface Pyrometers Havey will continue with the company on NORTHERN OHIO x. C. Schwer, 3970 W. Grand 
for over 25 years. a part time basis, on special assignment as Bivd., Detroit 2, Mich.; NEW ENGLAND James J: 











Herkis, 180 Weeden St., Pawtucket, R. |. 
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SAFTIFILTER*, all-plastic blood and plasma infusion 
set made by Cutter Laboratories, Berkeley, Calif. 
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DE & 
P ;_,Ace Styron (Dow polystyrene) here product appearance and reduction 
a serves dramatically in the hospital in assembly steps and production 
y. field. A deep draw over a precisely = costs—all of significance to manu- 
ie ° . . “) ° . . 
; ¥ } dimensioned core dictated Styron facturing industries. 
an, es f 7 
es or the barrel of this blood and , , 
~~ en: ¥ . Dow offers a complete line of quality- 
e plasma infusion set. Styron has the controlled polystyrene plastics 
ht- P | ys CT /J 07 4 niin " 4 > r 2 as » 
a * é moldability and dimensional sta- 
~ & | bili sa tole under the trade-mark name Styron. 
icti- | ility so necessary to fabricate pre- . eT Ss ge 
ciel * | oa y . _ Dow’s Plastics Technical Service is 
i ) : cision components. Uniform quality fully equipped to advise you on the 
: lure resistance and maintenance of precise dimen- applicability of Styron to your manu 
yu sions in service were assured b : : 
yht- ig ° . y facturing operations. Write today. 
zed | ' annealing the barrel made of Styron. 
and nal Stability | , ' THE DOW CHEMICAL COMPANY 
, In the manufacture of this essential 
Plastics Division—Dept. PL-83 
» product, and many others, the range MIDLAND, MICHIGAN 
’ 


2 ~ Pe + 
of Sty rons properties offers engl New York ¢ Boston e Philadelphia e« Washington 


— 


neers and designers the advantages Atlanta « Cleveland « Detroit « Chicago « St. Louis 
: : Houston e« San Francisco e Los Angeles « Seattle 
of more design freedom, quality Dow Chemical of Canada, Limited, Toronto, Canada 


*Trade mark property of Cutter Laboratories 





The Styron label is 
the hallmark of quality 
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8 

nd STYRON brand plastics 

J. 

ps . +. basic raw materials serving basic industries 


OCTOBER, 1951 


We CUNT cee 


eqtes 


Ss srursaeett &* 


Batrursti rues at 


ts 


J 


PY. UY FE ee ee 





| @.Magnetic Perforating Die set-up in small inclinable punch press. 


. 
| 





PERFORATING DIES 


NEW and FAST Method for perforating Sheet Metal 





@ Di 


SAVE PRESS DOWN TIME. Approximately 15 minutes required to 


change from punching one subject of say 20 holes to a different 
20 hole arrangement. Whistler Magnetic Perforating Dies increase 
press production. 


HOLD CLOSE TOLERANCES. Hole centers may be held to .0005” 


accuracy or as close as can be jig bored. 


GREATER PUNCH AND DIE LIFE. Concentricity of punch and die 


assured thus giving uniform clearance around punch, increasing 
punch and die life. 


SAVE FLOOR SPACE. Die storage cut to a Minimum because only 
the 2 locating templets are stored...all that is required to dupli- 
cate the set-up. 


REDUCE DIE COSTS. Whistler Magnetic 


Perforating Punch and Die units are used 
repeatedly for different hole arrangements. 
When completing one job, remove all units 
from templet and put them into service on 
the next different set-up. Combine any num- 
ber of hole sizes and shapes. Punch and die 
costs are amortized over continued re-use 
in many jobs. 


Whistler Magnetic Perforating Punches and Dies have 
e retainers complete with bushings proven their cost-cutting advantages in many promi- 
being inserted in die templet. nent plants. The catalog shows how. Send for it today. 


§. B. WHISTLER & SONS, Inc. 


756 MILITARY ROAD, BUFFALO 17, NEW YORK 


Also manufacturers of a complete line of drawing, forming, blanking 
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and progressive dies to special requirements. 





News Digest 





Arthur J. Williamson has been ap. | 
pointed vice president in charge of many. 
facturing operations by Tube Reducing 
Corp. For 13 years, prior to his appoint. 
ment, he was with Summerill Tubing Co, 
and served both as plant manager and 
chief metallurgist. 


Robert M. Lundgren has been appointed 
vice president of The Kuljian Corp. For 
the past five years Mr. Lundgren has been 
closely associated with new engineering 
and construction projects. In his new 
capacity he will have charge of the sales 
program of the company. 


At a recent directors meeting of Sy. 
perior Steel Corp., Eugene J. Reardon, 
vice president, was elected executive vice 
president. Mr. Reardon was formerly chief 
engineer of American Steel & Wire Co. 


Ait Reduction Co., Inc., has announced 
the appointment of S. B. Baumer as vice 
president of the Airco Equipment Manv- 
facturing Div. Prior to his appointment, 
Mr. Baumer was manager of the General 
Technical Sales Dept. 


The board of directors of The Riverside 
Metal Co., has announced two promotions: 
John Gribbel, 2nd, formerly secretary, has 
been appointed vice president, assistant to 
the president; and Leslie G. Carter, form- 
erly treasurer, has been appointed secre- 
tary-treasurer. 


Election of R. Edward Stein as vice pres 
ident in charge of manufacturing for the 
Lewis Welding & Engineering Corp. has 
been announced by the company. Mr. Stein 
joined the organization in 1941 as an en- 
gineer. He has held such positions as 
plant superintendent, works manager of 
the Welding Div., and general works 
manager for both the Welding Div. and 
the Machine Div. 


W. J. McCune, assistant general mana- 
ger of sales at Sharon Steel Corp., has been 
appointed chief of the Stainless Steel Sec- 
tion of National Production Authority 
In Washington, Mr. McCune will direct 
the distribution of stainless steel for mili- 
tary and essential civilian uses. 


To head its expanding facilities, Fisher 
Scientific Co. has recently appointed Dr. 
Samuel W. Levine as director of develop- 
ment. A researcher in x-ray and emission 
spectroscopy, the properties of petroleum 
reservoirs, and hydrocarbon thermody- 
namics, the chemist was also active in the 
development of pioneer microwave radar 
systems in World War II. 


Don M. McCutcheon, outstanding Ford 


metallurgical engineer and a leader in the 
field of industrial application of applied 
physics, has been named manager of the 
Physics Dept. of Ford Motor Co.'s new 
scientific laboratory. 


According to a recent announcement 
from Rockwell Manufacturing Co., E. V- 
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r-hearth furnace for high-production continuous brazing of bomb-casing assemblies, annealing shell casings and hardening and drawing jet engine parts. 


1: 


/Get High Speed Heat-treati 
‘for Your Defense Production 


defense equipment manufacturers are achieving fast produc- ES ease ree ~ 
fen, low over-all cost and high quality products with depend- ‘2 
fle G-E electric furnaces. And you can benefit in the same 
fy... draw on G.E.’s tested designs and broad experience 
building furnaces since World War |... know that your 
furnace is dependable during this vital work ... and will 
ser e you just as ably when you again produce civilian goods. 
HPresent your heat-treating application to the nearby G-E 
bales Office, or write to: Sect. 720-50, General Electric Co., 


cI enectady 5, N. Y. 
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Be vator furnaces for annealing stainless steel assemblies, aluminum and Rotary-hearth furnace for heating parts which require individual han- 
HMegnesium parts and malleable iron castings. ding such as hardening gears and projectiles and forging jet engine blades. 
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Mesh-belt-conveyor furnace for accurate, automatic furnace-brazing, 
bright-annealing and sintering of small parts. 
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Upa Tree? 


Not enough hours in your day? 
Here's a handy slide-chart to make 
your job simpler and save valuable 
time! This FREE chart instantly 
identifies A-N Nos. pertaining to 
stainless steel nuts, screws, bolts, 
rivets, cotter pins, washers; gives 
sizes, other data. Write for your 


FREE copy of Chart 51L TODAY! 
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Ristauw has been elected general manage, 
of the Ohlen-Bishop Manufacturing Co. 
a recently acquired subsidiary of Rockwelj 


Several new appointments and retire. 
ments have recently been announced by 
General Electric Co. Four new appoin. 
ments in the company’s Fractional Hors. 
power Motor Engineering Divs. include. 
]. Herbert Behm, as assistant to the map. 
ager of engineering on special assignments: 
Lee R. Beard, as division engineer of the 
A.C. Motor Engineering Div.; Ray D, 
Jones, as division engineer of the Develop. 
ment Engineering Div.; and I. E. Ross, as 
division engineer of the D.C. and Specialty 
Motor Engineering Div. David C. Prince. 
a vice president of the company on the 
president's staff and formerly head of the 
company’s General Engineering and Con. 
sulting Laboratory, has retired after 32 
years of service. Mr. Prince plans to enter 
the consulting engineering field, with 
headquarters in Schenectady. Hardage L. 
Andrews, an executive vice president of 
the organization, who during his career 
has been prominent in both the transpor. 
tation and home appliance industries, has 
also retired from the company after 41 
years of service. He will be succeeded by 
Robert Paxton, G-E vice president in 
charge of manufacturing policy, who has 
been elected an executive vice president. 
In the Turbine Div., A. T. Chandonnet 
has been named manager of the division. 
Formerly assistant manager of turbine 
manufacturing for Fitchburg, F. S. Kodl 
has been appointed operation manager of 
the company’s Fitchburg Turbine Div 
Three new appointments to engineering 
posts in the company’s Electric Control 
Divs. has also been announced: Dr. Louis 
T. Rader has been named manager of en- 
gineering; Harry L. Palmer has been 
named as his assistant; and Benjamin 
Cooper has been appointed division engi- 
neer of the Electronics and Regulator En- 
gineering Div. New welding posts in the 
company’s. Welding Divs. at Fitchburg 
have recently been assigned: Raymond C. 
Freeman has been named manager, and 
Alanson U. Welch will.assume Mr. Free- 
man’s former post as manager of enginect- 
ing of the Welding Divs. Alfred F. Fields, 
former manufacturing engineer, has been 
appointed manager of mold manufacture 
for the Plastics Div. of G-E’s Chemical 
Dept. Mr. Fields succeeds F. Arthur Gus- 
tafson, who had been temporarily assigned 
to the post in addition to his duties 4s 
manufacturing and materials engineer for 
the Plastics Div. D. R. Shoults, current!) 
the director of engineering for Aro, Inc. 
has been appointed director of the com- 
pany’s Aircraft Nuclear Propulsion pro)¢t 
for the Air Force and Atomic Energy ©om 
mission. Harry L. Erlicher, vice president 
of General Electric, has been named spe 
cial assistant to Under Secretary of the 
Army, Archibald S. Alexander. 


Dr. Mark E. Putnam has been elect 
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ontrol fia ] heaps PATIENTS can relax in every position, from full-reclining to upright, 
Louis ly in this sturdy rejuvenating chair made by Barcalo Manufacturing Company. 
fer Steel tubing provides the stiffness and rigidity to make the chair steady and / 
hn : reassuring to the patient, yet light to move. 
engi : The manufacturer likes the way ELECTRUNITE Steel Tubing works on this appli- 
: a cation. Uniform ductility and wall thickness assure rapid, predictable forming 
and bending of the tubes to shape. Where tube ends must be fully flattened at 
od C. joints, there’s no trouble with cracks and fractures. The excellent surface of 
. and this ELECTRUNITE Tubing requires no special handling or trick treatments to 
Freee hold long-lasting finishes under severe service. 
ineer- 
ields, Have you considered using ELECTRUNITE Steel Tubing in your essential products, 
been aS such as these invalid chairs? We'll be glad to discuss your problems . . . and 
wo Ba offer you the benefits of Republic’s 3-Dimension Metallurgical Service. It’s the 
“a helpful service that focuses the knowledge and experience of field, mill, and 
goed i laboratory metallurgists on your fabrication problems. 
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Let us try to help you ! Very frequently 
our experience will suggest a way out 







of your particular steel supply diffi- 





culty. We may have substitute mate- 
rials or know of ways to stretch the 
supply of steel available to you. Call us 
first when you have a steel problem. €& 


“. TODAY... 
: MORE STELL 
\\ zmorRow 





UNITED STATES STEEL SUPPLY COMPANY 


Warehouses Coast to Coast 
BALTIMORE - BOSTON - CHICAGO - CLEVELAND - LOS ANGELES - MILWAUKEE - MOLINE, ILL. - NEWARK 
PITTSBURGH - PORTLAND, ORE. - ST. LOUIS - TWIN CITY (ST. PAUL) - SAN FRANCISCO - SEATTLE 
Sales Offices: INDIANAPOLIS - KANSAS CITY, MO. - PHILADELPHIA - PHOENIX 
ROCKFORD, ILL. - SALT LAKE CITY - TOLEDO - TULSA - YOUNGSTOWN 
Headquarters Offices: 208 S. La Salle St.—Chicago 4, Ili. 








UNITED STATES STEEL 
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by the board of directors of The Doy 
Chemical, Co. to the newly created posi. 
tion of executive vice president. Dr. Pyt. 
nam has been a director since 1941 and , 
vice president since 1942. 


Election to new posts of several Ameri. 
can Cyanamid Co. executives has beep 
announced by the Company’s president, 
E. D. Powers, vice president in charge 
of production, was elected to the board 
of directors, and A. J. Campbell, general 
manager of the Industrial Chemicals Diy. 
and Howard Huston, formerly assistant 
to the president, were elected vice presi. 
dents. L. C. Duncan was elected assistant 
to the president. 


The promotion of vice president L. H 
Middleton to the post of director of engi. 
neering of The Electric Auto-Lite Co 
has been made known by the Company's 
president. Three new promotions to engi- 
neering posts were also announced. C, R. 
Boothby has been named chief electrical 
engineer, H. D. Wilson, chief chemical 
engineer and C. C. Cipriana, chief me- 
chanical development engineer of the di 
vision. 


Oliver Smalley, president, Meehanite 
Metal Corp., has been elected a life mem- 
ber of the Institute of British Foundzry- 
men, London, England. The Institute, 
known throughout the world for its im- 
portant research and development activi- 
ties in the foundry industry, confers suc 
riemberships only in recognition of valu 
ble services to the entire industry. 


|. L. Singleton, vice president in charge 
of the General Machinery Div. and R. 5 
Stevenson, vice president in charge of the 
Tractor Div., have been named to the 
board of directors of the Allis-Chalmers 
Manufacturing Co. H. Stanley Bimpson 
has been elected to the office of director 
of engineering of the Company's General 
Machinery Div. as consulting engineer, 
according to another company announce: 
ment. 


Several new appointments have been 
announced by Genera! Electric Co. Vice 
Admiral Willard A. Kitts, 3rd (USN 
t.et.), currently associated with the Com 
pany, has been appointed manager of ord 
nance engineering for Aircraft, Federal & 
Marine Divs. William E. Saupe has beet 
appointed operation manager and W#! 
Pruessman has been named manager 0! 
manufacturing of the Schenectady Stea 
Turbine and Generator Divs. Alf 
LaCasse, of the Company's Chemical } 
has been elected general foreman at 
G-E Glyptal alkyd resin plant in Sch 
tady Arthur a Bourgault, of the ( 
pany’s Chemical Div., has been appo 
manufacturing analyst for the Che: 
Materials Dept. 


The Zenith Plastics Co. has announce 
the appointment of Charles E. Pea: 
chief radar engineer on design and 4% 
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Here’s a timesaver you'll find invaluable... 


e 


Containing much salient data on “specs,” this new Frasse 
chart will prove a boon when you're working with stainless 
steels. With it a specified steel can easily be identified in less 
than 30 seconds—saving valuable time normally spent thumb- 
ing through individual specifications. 

Compiled by Frasse Technical Service, the chart shows 
chemical analysis requirements for each of 37 Military, 
Army, Navy, Aeronautical, and Federal specifications. Also 
lists specified forms (bars, wire, etc.) and nearest corre- 
sponding SAE, AISI and AMS type numbers. 

Printed on durable cardboard stock, the chart is regular 
file card size—can be tacked on wall, filed in desk drawer, or 
slipped under glass for ready reference. 


for STAINLESS STEEL 


Bars + Sheets + Strip - 
Wire - 


Plates - Angles 


Tubing + Pipe -_ Fittings 
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It’s furnished without charge, of course—so make your job 
an easier one! Send the coupon below for this helpful chart 
today—and remember that Frasse Technical Field Service 
is always available to assist you in applications involving 
stainless steels. Peter A. FRASSE and Co., Inc., 17 Grand St., 
New York 13, N. Y. (Walker 5-2200) + 3911 Wissahickon 
Ave., Philadelphia 29, Pa. 
(Baldwin 9-9900) + 50 Exchange 
St., Buffalo 3, N. Y. (Washing- 
ton 2000) + 157 Richmond Ave., 
Syracuse 4, N. Y. (Syracuse 
3-4123) «+ Lyndhurst + Hartford 


. i— 
Rochester + Baltimore. steel—have you 


cleaned house? 


-—_-—_-—-—------------ 


Peter A. FRASSE and Co., Inc. 38LA 
17 Grand Street 

New York 13, N. X. 

Gentlemen: Please send me, without obingauon, a copy or 
your new data chart, Sec. A No. 2, showing Government 
“specs” for stainless steels. 
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Yow SCOTT STRAIN TESTER 
Completely 7/.w Mechanical Method 





of Additive Weight Loading — 
simple, positive 





Performs elongation test on rubber and other elastomers, 
suspended in a free static condition for a predetermined 
period of time. 


4 stress ranges: 50, 100, 200 and 400 Ibs. psi. 


Addiiive weight control wheels are adjusted to number 
corresp-nding to number observed on thickness gage 
for sample—weight addition automatic. 


Operator remains seated. Mirror system permits direct 
viewing and control. Test figure appears as a per- 
centage of the original gage length, no computation. 





** Reference does not constitute 
endorsement by the Bureau. REQUEST BULLETIN 


SCOTT TESTERS, INC. ‘ovcencee. 1: 
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Send for @ EF furnaces are built in many sizes and types for sintering a wide 
Desrittive variety of ferrous and non-ferrous pressed metal powder products 


Literature 


—for bonding metal powder to strip, and other processes. 


With our long experience and complete manufacturing facilities 
we are in position to build the size and type to fit your specific 
requirements. 
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Gas-Fired, Oil-Fired and Electric Furnaces 
for any Process, Product or Production 


THE ELECTRIC FURNACE CO. 








WILSON ST. ot PENNA. R. R. Pag el - Chheod — 
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alysis. Mr. Peach was active in the field 
of radio, radar and radome design {o, 
North American Aviation and Lockhee; 
Aircraft from 1940 to 1951. 


Appointment of Dr. Raymond C. Mac), 
ler as director of research and a membe, 
of the executive committee of Leeds 4 
Northrup Co. has been announced by the 
Company's president. Dr. Machler, fo;. 
merly associate director of research, syc. 
ceeds I. Melville Stein, who recently wa; 
elected to the newly created post of execy. 
tive vice president. 


Alloy Engineering & Casting Co. ha; 
announced the appointment of Walter w 
Edens as defense projects executive. M; 
Edens was formerly vice president of 
Badger Brass & Aluminum Foundry ( 


Jonathan R. Roehrig has joined Na 
tional Research Corp. as project manager 
in the Company's Physics Research Dept 


Announcement has been made of the 
appointment of Dr. Edward U. Condon 
noted nuclear physicist, as director of r 
search and development of Corning Glas 
Works. The announcement was coinci- 
dent with the acceptance by President Tru- 
man of Dr. Condon’s resignation as direc. 
tor of the National Bureau of Standards 



























Robert B. Battersby, formerly chief en- 
gineer of Plastic Manufacturers, Inc., has 
been named to the newly created position 
of chief engineer of the Thermo-Setting 
Div. of Auburn Button Works, Inc. 


Walter Most has been appointed assis 
tant to the production superintendent of 
Div. II of Oliver Iron and Steel Corp 
Mike Wesner and James McCrossin were 
appointed turn foremen of the Cold Bolt 
Dept. 


The election of Dr. John B. Davidson 
to the office of associate director of te- 
search has been announced by Libbey- 
Owens-Ford Glass Co. Dr. Davidson will 
supervise research problems pertaining to 
industrial chemicals, silicones, glues and 
industrial resins. 


Major-General Thomas F. Farrell, dep- 
uty administrator of the Defense Produc- 
tion Administration, has been appointed 
assistant general manager for manufactur 
ing, Atomic Energy Commission. General 
Farrel! is on military leave from his post 
as chairman of the New York Housing 
Authority, and is on military assignment 
to the AEC from the Army. 


V. H. Ferguson has been elected presi- 
dent of the newly formed Ferguson 
Equipment Corp. 


According to a recent announcement 
from Westinghouse Electric Corp. Hend/e) 
Blackmon has been named manager 0! 
engineering association activities. M«. 
Blackmon will work with company ¢- 
gineers in the preparation of papers t 
presented before engineering associa‘ion 
meetings. 
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‘ 6 Field-tested for over 2 years, “RADIVECTION” is an 
Ne advanced heat treating furnace design incorporat- 
ot . ing both radiant and convection methods of heating. 
F the The furnace load is preheated by radiation. This 
“ £. speeds initial heating, thereby shortening the cycle 
om F and increasing production. 
_ : Simultaneously, additional heat is transferred to 
rds the work by means of high velocity, pressure blower 
om convection. 100% penetration of the work insures 
tion minimum temperature differential between top and 
ting bottom of the load during heating, and maintains 
i a uniformity at control temperature. This results in 
sa i work of higher quality and minimizes the possibility 
i a of rejects caused by scale or distortion. 
a ie In the gas fired “RADIVECTION” furnace, radi- 
son £ ation and convection methods of heating are com- 
“a ; bined to such advantage that field tests prove 75% 
o : thermal efficiency at 1000° F. The increased produc- 
and i tion poundage obtained, per unit of fuel, results in 
| both fuel conservation and lower fuel costs. 
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8500 pounds of scale-free 
uniformly heated billets per hour 


This super-flexible Ajax-Northrup induction heater was designed for a leading 
manufacturer of automotive forgings. It can be adapted to heat billets for almost 
any forging job in the plant in a matter of minutes—automatically! 

Other Ajax-Northrup units for forging, heating, 
brazing, melting and other hot jobs can be engineered 
to fit any of your production lines. Write us today for 
more details. 


AJAX ELECTROTHERMIC CORPORATION 
AJAX PARK - TRENTON 5, NEW JERSEY 










Associate Companies 


AJAX ELECTRO METALLURGICAL CORP. ° 
AJAX ENGINEERING CORP. e 


AJAX ELECTRIC CORP. 
AJAX ELECTRIC FURNACE CORP. 














for Annealing — Hardening — Drawing 
Carburizing — Normalizing — 
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@ Oil, gas or electric. 
e Wide heating range. 

@ Simple—rugged—economical. 
@ Rapid, uniform heating. 


@ Accurate duplication of heat- 
ing results. 


@ Controlled temperature and 
atmosphere. 


@ 18 standard sizes. 


@ May be provided with muf- 
fles, cooling chambers, doors 
at both ends, etc. 


Write for Bulletin 413. 


See 


Se Re ae 


Rockwell builds many types of batch or con- 
veyor furnaces and ovens; strip and wire 
, winding and cleaning machines; handling 
equipment; non-ferrous rod mills; special 
fabrications, 
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The Duraloy Co. has announced the 
appointment of J. W. Zinss as general 
manager of operations. 


Edward M. Epstein, who has been 
associated with du Pont’s rayon opera. 
tions almost from its start 30 years ago, 
has been appointed manager of a newly 


created quality control section of the 
Nylon Div. 


Howard E. Hornickel, who started his 
American Steel & Wire Co. career as a 
blast furnace laborer during his summer 
vacations from school, was named works 
superintendent of the company’s Donora 
Zinc Works. 





Edward L. Zapp, chief metallurgist, 
Tube Reducing Corp., died suddenly of a 
heart attack. Mr. Zapp was active as 
member of the New Jersey Chapter of 
the ASM and was elected a director fo: 
the three-year period 1950-1952. 


The Allis-Chalmers Manufacturing C 
has announced the death of William 
Johnson, executive vice president. Mi 
Johnson was a member of the firm's 
board of directors and also a member of 
the executive committee of the board. In 
addition, Mr. Johnson served as chairman 
of the board of Canadian Allis-Chalmers 
(1951) Ltd. 


The death of Alfred G. York, directo: 
and vice president of the Watson-Stillman 
Co., has been announced by the company 


O. S. Tyson & Co., Inc. has announced 
the death of Oscar S. Tyson, founder of 
the company and chairman of the board 


The Ironton Fire Brick Co. has announ 
ced the death of its president, Cecil ! 
Bales. 


News of 


Companies 





The board of directors at Dow Cher 
cal Co. recently authorized construction 
of a new production plant designed to 
overcome in part the shortage of benzen 
The plant will make vinyltoluene, wh 
appears to be a satisfactory substitute | 
styrene in the manufacture of some 5} 
thetic rubbers, plastics and coatings. Vin 
toluene is made from toluene and ethy!: 
instead of benzene and ethylene. 


Philips Laboratories, Inc., has grant 
to the General Ceramics and Steatite C: 
a license under a number of patents per- 
taining to magnetic ferrites and their 
manufacture. 


United States Steel Products Co. has 
exercised an option to purchase 23.1 acres 
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The die cast zinc rotor shown (left) is subjected 


TOOL LIFE INCREASED 300% 
PURCHASE PRICE REFUNDED 
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to a burnishing operation which removes .02 
inches of stock. The tool used (right) normally 
produced from high speed and hard chrome 
steels was able to finish only 20,000 to 30,000 
pieces before refinishing. 


Because of alloy steel shortages and in an 
attempt to bring about an efficient increase in 
production the tool was cut from cold rolled 
steel and treated with HARD’N’TUFF. The user 
says: ‘‘It finally wore out after 500,000 pieces. 
It held its size all the time it was in use. Previous 
tools of high speed and hard chrome plate steel 
lasted approximately 20,000 or 30,000 pieces. 
What better recommendation could I give your 
material?’ 
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Here is real proof that HARD’N’TUFF, the 
steel hardening compound that provides fast 
effective three-way action;—carburizing, ni- 
triding, chromizing—can solve many part 
hardening problems. 


The metallurgical effect of the action of 
HARD'N’TUFF provides structural and chemi- 
cal changes which'raise the Quality properties 
of the low carbon mild steels. 


Easy to use—heat the part, dip and roll in 


the compound; HARD’N’TUFF is non-toxic and 
can be used on all types of tools, drills, dies, 
cams, bits—wherever maximum toughness and 
wear resistance are required. Write for our 


folder ‘‘How to Use HARD’N’TUFF."’ 


DOUGHTY 
LABORATORIES, INC. 


500 FIFTH AVENUE « NEW YORK, N. Y. 
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HOW THE WROUGHT BRASS 
INDUSTRY CONSERVES 


No industry melting commensurate tonnage* of 
vital metal can quite match the brass mills for conser- 
vation and low melting losses. The savings of metal 
total millions of pounds; clearly the method they use 
is worth noting: 

Virtually all the brass mills in North America use 
the Ajax-Wyatt induction melting furnace, for it has 
the lowest metal losses in the field—less than 17%— 
with superior temperature control and unapproached 
economy of operation on high production schedules 
such as we have today. 


The accepted melting tool in brass rolling mills 
throughout the world. 





* Upwards of 5 billion pounds annually. 
AJAX ELECTRIC FURNACE CORP. 


1108 Frankford Avenue * Philadelphia 25, Pa. 


AJAX \nouctioN MELTING FURNACE 


WYATT 





ASSOCIATE 


COMPANIES: asa HLECTRIC COMPANY, INC., The Ajox-Heligres 
AJAX ENGINEERING Agar lame Wyatt Ahamenwm Malte bode 
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When a touch on a button moves weldments like these into the correct, 
most convenient position for a downhand pass, you get more arc time, more 
welding at lower cost. C-F power operated Positioners rotate the work in a 
full circle at any point in a range of 135° from the horizontal—giving welders 
a choice of an infinite number of downhand welding positions instantly. 

Every requirement for faster, better positioned welding—constant or varia- 
ble speed table rotation, full 135° tilt, self-locking gearing which holds the 
table in any position, oversize built-in main tilt and rotating bearings, choice 
of two base styles, and many other features—are built into C-F. Positioners. 

C-F Positioners are available in Hand or Power operated models, and are 
made in capacities up to 30,000 Ibs. and larger. 


Write for the new C-F Positioner Catalog. 
(314 S. KILBOURN AVENUE e CHICAGO 23, ILL. 





positioned welds 


mean better, more 


CULLEN-FRIESTEDT CO., CHICAGO 23, ILL. 


economica: weid 
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of land in Pennsauken Township, Camden 
County, N. J., as a site for the eventya| 
construction of a steel container plant 


An expansion plan costing $6,000,000. 
which is expected to increase Norton Co. 
capacity to make grinding and lapping 
machines, has been announced by the 
company. A new 6),-acre plant, which 
will enlarge Norton's machine tool manv. 
facture by 50 to 60% will be completed 
by March, 1952. 


Cam-Lok Co., manufacturers of welding 
cable connectors was recently acquired by 
Empire Products, Inc. Henceforth, the 
company will be known as Cam-lot & 
Division of Empire Products. 


The removal of their plant and general 
offices to 2620 Crane Ave., Detroit 14 
has been annuonced by Bellevue Industrial 
Furnace Co. 


Flexible Tubing Corp. has announced BM 
the opening of a new division for 
manufacture of defense products, the |: 
flatables Products Div. The new depart 
ment will concentrate on the manufacture 
of sleeping pads, life vests, life rafts and 7 


products of a similar nature. i 

A $900,000 program to expand steel bi 
making and processing facilities of the = 
Sanderson-Halcomb Works, Crucible Stee 
Co. of America has been announced by - 
the company’s president. | 

Speco, Inc. has recently announced t a 
purchase of all assets of The Silicon Fi 
Products Co. of America. All of ¢t a 


product lines of The Silicone Products 
Co. will now be manufactured by Spe 


The Budd Co. was recently awarded a 
citation from Factory Management and 
Maintenance magazine commending its 
contribution to American progress by the 
construction of a significant new industrial 
plant, said to be the most modern an 
cleanest foundry of its type in operatior 
Lee N. Blugerman, manager of Budds 
Red Lion plant, accepted the award 


The Philadel phia Ouartz Co. is cul if 
rently celebrating its 120th anniversary i: 
according to a recent company statement “yy 
It was July 21, 1831, when the found 
Joseph Elkinton, first opened the doors o! 
his soap and candle enterprise. 


< pare aay . IE se 


Ground was broken this week at Fow 
lerville, Mich. for the construction of 2 
new factory which will produce die 
plumbing hardware and commercial 
ings. The new plant will be operat 
Utilex Manufacturing Corp., a newly 
formed division of Universal Die Ca 
& Manufacturing Corp. 


The Alan Wood Steel Co. celeb: 
last month the 125th anniversary o 
founding. 


Kennametal Inc., has announced the 


purchase of a 20-acre plot of ground 
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You can really put the heat on this material! It’s 
new. It’s distinctive—in properties and performance. 
It withstands high temperature punishment that 
quickly weakens and disintegrates conventional heat- 
resistant materials. It goes through a “fiery furnace” 
and comes out practically ‘‘unscaled” . . . resists oxi- 
dation up to 2200°F over long periods, and up to 
4500°F for short exposures. Shows no weakening 














when subjected to the thermal shock of alternate 
heating and cooling from 1800°F to 180°F in one 
minute cycles for 100 hours continuously while 
under tensile stress of 12,500 p.s.i. Superior to best 
currently-used alloys in stress rupture characteristics 
from 1500°F up. Much lighter than steels or con- 
ventional alloys—a property especially valuable for 
rotating parts. 





KENTANIUM CONTAINS NO TUNGSTEN OR COBALT 


Kentanium — our own exclusive development — is 
chiefly titanium carbide (small percentages of other 
refractory metal carbides) with nickel “binder.” 
Uses neither tungsten nor cobalt. Can be had in va- 
rious sintered forms—-extruded rods, tubes, squares, 
and flats—simple molded shapes—or more intricate 


vy If you're sweating over a hot design prob- 
lem that has you stopped cold, perhaps Ken- 
tanium can come to your rescue with 
possibilities for providing longer life and 
greater efficiency. We invite your inquiries. 
Our engineers will be glad to work with 
you in determining the applicability of Ken- 
tanium to your design projects. 





1951 








See our demonstrations of KENTANIUM at the A.S.M. Show, Detroit « SPACE G-252 


forms that are machined from pressed powder slugs. 
Not heat-treatable . . . can be worked after sintering 
only by grinding, to produce required dimensional 
tolerance or surface finish. Several “grades” are avail- 
able, with properties to meet specific combinations 
of imposed conditions. 


NAMETAL rc 


4K 
® LATROBE, PA., U.S.A. 


SUPERIOR CEMENTED CARBIDES 
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FILLING AN EXPERIMENTAL ORDER. Measuring 24 inches, 
large TV cone, spun of special formula stainless steel, illustrates 
type of experimental work suitable for mass production by 
automatic spinning. An example of the all-gage — all-metal — 
any quantity — spinning capacity available at Teiner. Write 
for newest color brochure 51M. 
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A Highly Porous Material Which Gradually Releases Moisture 


% HUMIDOLAIN 
%& LAVOLAIN 
te THERMOLAIN 
% VITROLAIN 


% NU-BLAC 
% COMMERCIAL PORCE 
WHITE 


MUIRHEAD AND JAY AVES. TRENTON, N 
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Bedford, Pa., where it will erect a ney 
factory building. Upon completion the 
new plant will house the company’s Min 
ing Tool Fabricating Div. 


A 50% increase in production of the 
Nox-Rust Chemical Corp. is expected to 
result from construction of a new plant 
designed to meet heavy industrial and 
governmental demands for its rust-preven. 
tive products and petroleum chemicals, 


For the ninth consecutive year E£. | 
duPont de Nemours & Co., Inc. has te 
ceived the National Safety Council's high 
est award, its Distinguished Service 
Safety Award. 


A half-mile long manufacturing plan 
to be used for the production of jet en 
gine components and, after defense needs 
are met, for electric home appliances 
will be built near Columbus, Ohio 
cording to a recent announcement fron 
Westinghouse Electric Corp. Als 
nounced by the company is the forma 
of a wholly owned subsidiary, the Cana 
dian Westinghouse Supply Co., to dis 
tribute products of the Canadian West 
inghouse Co., Ltd. 


General Electric X-Ray Corp., a manu 
facturing affiliate of the General Electric 
Co., has become a department of the 
parent organization, according to a recent 
company statement. The X-Ray Dept 
now part of the Apparatus Group, whic! 
is one of the three main operating group: 
of G.E. Five other manufacturing afhl 
ates of General Electric have become 
partments: Carboloy Co., Inc.; Locke In 
Telechron Inc.; Monowatt Inc.; and T/ 
Trumbull Electric Manufacturing C 


To increase production facilities, pro- 
viding space for new machinery, an en 
larged shipping department, and addition 
al offices, Miller Electric Manufacturing 
Co. is now engaged in an expansion pr 
gram 


Announcement of the removal of 
Niagara Machine & Tool Works to new 
and larger offices at 15484 James Couzens 
Highway has been made by the Detroit 
branch manager. The new address | 
the newly developed section becoming 
known as Machine Tool Row. 


Nice Ball Bearing Co. has recently com 
pleted additions to its plant. One addition 
will enlarge manufacturing space by 4p 
proximately 9,150 sq ft, while the « 
iddition to be used for storage ol! 
materials, will cover approximately 
sq ft 


Pennsylvania Salt Manufacturing 
recently announced Joseph W. Dist 
the recipient of its first college schola: 
provided for sons and daughters of em 
ployees. The scholarship is paid to th 
college of the winning competitor's choice 
in four yearly installments of $300 each, 
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PERMANENT PROTECTION 
against destructive 
action of fatty acids 
on aluminum walls 
lengthens service life 
of new cream whip- 
ping dispenser. 
























( Kidde Manufacturing Company) 






A big problem simply remedied at low cost. The Araldite 





coating resin used here sets at room temperature, is com- 
pletely tasteless, odorless and inert, and is characterized 
by excellent wetting and covering power on metals. 





Editor’s Note: Araldite coating resins are also being suc- 
cessfully applied as liners for cans and collapsible tubes. 





DURABLY BONDS 


metals, (ferrous and non- 
ferrous) to rubber, (natu- 
ral and synthetic) . . . also 
wood, thermo-setting 
plastics, to themselves or 
to each other. 


Fr ARDUX Resins provide 
much sought properties 
..overcome stress failure 
and effects of shock load- 
ing... give high strength 
at high temperatures. 
(Right) Rubber tubing 
bonded with Ardux Resin 
to aluminum allo capping 


strip. (The De Havilland 
Aircraft Co., Ltd.) 








(Above)ArduxResin 
bonds brake linings to 
brake shoes and clutch 
plates. Eliminates rivets. 














BONDING »* CASTING *COATING RESINS / 


*Reg,. U.S. Pat. Off. 
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ARALDITE* Bonding, Casting, Coating 
Resins and ARDUX* Bonding Resins de- 
veloped by Ciba Research are simplify- 
ing manufacturing methods, improving 
product efficiency, and opening new 
fields of product development. Some im- 
portant new and typical “‘in use’’ ex- 
amples are shown and described here. 





IMPROVED EFFICIENCY 


for high voltage ca- 
pacitators. 





Piercing pressure of di- 
electric material in- 
creased greatly by jack- 
eting procedure using an 
ARALDITE Casting Resin 
that provides high dielec- 
tric strength, are and hu- 
midity resistance, affinity 





(Hi-Q Capacitators, Elec- 
trical Reactance Corp.) 


for metals. Transformers weighing many pounds have 


been potted in Araldite Casting Resins. 


Editor’s Note: Among other fields of Araldite Casting 


Resin use.. 


. valves and fittings of exceptional corrosion 


resistance and dimensional stability. Sets without evolu- 


tion of volatile materials. Requires no pressure. 





IDEA GENERATORS! 


Newest ARALDITE and 
ARDUX Resins Technical 
Bulletins are now ready, 
giving complete technical 
data on physical proper- 
ties and recommended 
procedures. Profusely il- 
lustrated with application 
photographs and dia- 
grams. 





Send for your copies... 





(OR WRITE IN DETAIL ON YOUR LETTERHEAD) 


BONDING [] 
Name 





CIBA COMPANY INC., 
627 Greenwich St., New York 14, N. Y. 


(In Canada: Ciba Co. Ltd., Ciba Bidg., Montreal) / 
Please send me Ciba Plastics Technical Bulletins for | 
CASTING []) 


PLASTICS / 
rustic wa 


COATING [] f 
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to be applied to his tuition and other fe. 
and expenses. 


Wall Colmonoy Corp. announced th 
OK opening of its new office and warehous 
= : located at 5815 Clinton Dr., Houston ; 
Tex. 


In response to the enthusiastic receptig, 
of a three-day Welding Clinic held j, 
Baltimore last April, The Whitehes 
Metal Products Co., Inc. has scheduled ; 
more comprehensive clinic to be held jy 
its Buffalo offices and warehouse on Sep 
26, 27 and 28. 


Ss )—lt( rl 








specify Hassall 
DOUBLE HEADING 


to meet your assembly’s requirements 


Construction has begun on a $2,000,090 
project to increase the production of ele. 
trical steel at the Butler, Pa. division of 
Armco Steel Corp. A battery of new a. 
nealing furnaces is being constructed and 
equipment is being added to process thi 
special type of steel. Engineers estimate 
that about ten months will be required : 





Your screw machine fasteners may be re- 
designed for production through our double 
heading method, with substantial savings. 
Illustration shows double heading in a 





























¢ 7 spacer application engineered by HASSALL. ee 
Bi cael gprs ween ve complete the new facilities. : 
: mre 5 Inquiries answered quickly REQUEST FREE . Bk Po 5" 
Psi e x CATALOG 3-color Decimal Equivalent Wall The Raymond C. Crippen Research and 
= = 2 Chart. Development Laboratories has announced 
, bee! J 3 the opening of a new branch of the present 
} ed = i . JOHN HASSALL INC laboratories, which will be used exclu. 
» pow ifeltel|| 4 s sively for sein, Beppe, methods | 
> pamene preparation, amalysis, testing, uses and 
! ie rt: elit ae 162 Clay ares, Brooklyn a2, .N. Y. 2 ~ | applications, research and development. 
* C... An expansion of facilities for the pro- 
A a} E duction of basic chemicals at plants in 
? a ~ Niagara Falls and Welland, Ont., has been 
_— a To develop parts that would be announced by North American Cyanamit 
ry pet) ee Me 218) Le strong, lightweight, and capable Lid. Accelerated defense and civilian d 
¥ ith ee PROBLEMS: of being produced rapidly and mand both in the U.S. and Canada f 
a, ~¥ ; economically in large quantities chemicals derived from products produced 
qi “Sp age to close tolerances. at these plants was given as the rea: 
: a 08 BN for the expansion program. A furth 
aeons ; step in the program will be the installa 
s ee Se tion of equipment which will increas 


Se Dial Hub and Adjusting Screw, , Lad yp eo 
° * bar American Cyanamid Co.’s capacity for t 
all> engineered by GRC... still more se peg a ip 
oy mr Magee production of melamine at Willow Isla 
te es GRC precision zinc die castings WV 

zi / ~~. 4 ua to help manufacturers solve Ms 
their small parts problems. Acrvvia C vere _—_ 
= Acryvin Corp. of America has annout 
SOLUTIONS ced the completion of its New Jersey plant 


expansion for production of their new 
developed type of pearlescent plastic 


RRRARR OR me 








310) 1 New, improved Bathroom Scale 


. (800 series) Acme Manufacturing Co. has announce! 
PRODUCT: its new location at 1400 E. 9 Mile Re 
Detroit 20. The new plant is said to all 


SS OBE EE ermanee * TINY, PRECISION ZINC ample room for present operation: 


future growth. 
—_——— DIE CASTINGS The 


Westinghouse Electric Cor} 








BORG-ERICKSON is just one of the small as .000004 of a lb. areturned out Transformer Div. at Sharon has put 
hundreds of manufacturers who are automatically ...completely trimmed 634, acres of land adjoining the rf 
successfully producing new designs and ready for use . . . from | plant area, according to a recent ann 
new products and enjoying new econ- 100,000 pieces to many Sy | ment from the company. Althoug 
omies with GRC’s revolutionary high- _ millions... smallness Ps D liatiatin ll tia tn Rael tare ol i 
speed, mass production methods. Simple unlimited . +. at amaz- iN the division manager indicated. that 
or intricate—GRC zinc die castings as ingly low cost to you. oe inshouse is looking’ forward to ext 
oN Bulletin and samples available on request. | aaa of its facilities in the Shenango 























{ AX. WT.-'/ OZ The Bacon Felt C iS currently Ci 
-scagerbelig dae on all its activities from its new T: 


. > > - > > . ” . 
OD i MAX. LGTH. ~1%/, Mass., factory, where it recently 
SMALLNESS from Winchester. 
= 34 Willow Ave., New York 54 @ Phone: MOtt Haven 5-740( UNLIMITED | In order to meet the greatly incr seed 














220 MATERIALS & METHODS 


and 
unced 
resent 
exclu- 


ds of 





CINCINNATI, aa 





for the fifth consecutive year 


Five years ago Flamatic selective surface hardening 
was demonstrated for the first time—in production—at the 
Metal Show in Chicago and made front-page news as an 
important new tool for industry. At each succeeding Metal Show, Flamatic 
was shown in production on difficult heat treat jobs. 


Once again we invite you to-—- 


see flamatic in action 


CINCINNA, | 
: selectively hardening the lobes of an internal cam 
for a newsmaking automotive transmission. (Flamatic handles 2000 
of these parts a day at the customers plant, with 

practically no rejects.) As in previous demonstrations, you'll be able 

to learn how Flamatic may help improve your product 

and lower your costs. Our staff of application engineers will 
be on duty to give personal attention to your problems. 


1949 MetahShow, Cleveland: wrench jaws 


1948 Metal Show, Philadelphia: drive shafts 


=uza visit booth G-356 
: metal show: detroit 


october 15-19 


" 


id 


tal Show, Chicago: ring gears | 


THE CINCINNATI MILLING MACHINE CO 
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REFLECTOSCOPE 


SAVES TIME 
MATERIAL 
MONEY | 


* © = 
* =. 


PUT SOUND 
TO WORK 


DETECT 
INTERNAL FLAWS 
IN METALS 


at Low Cost 


Ultrasonic vibrations penetrate up to 
30 feet to “see” internal defects and 
fatigue cracks in primary metals and 
finished metal parts. TEST NEW MATER- 
IAL at the mill to improve quality and 
customerg acceptance. TEST METALS 
PRIORYTO PROCESSING, MACHINING 
AND’ FABRICATING to avoid wasted 
timé and man-hours resulting from faulty 
moterials. QUALITY CONTROL of work 
Ain process. MAINTENANCE INSPECTION 
to detect fatigue fractures. MEASURE 
PHYSICAL DIMENSIONS. You can detect 
internal flaws more effectively at lower 
cost with a Reflectoscope . . . for sale, 
for rent, for lease. Inquire today. Protect 
and improve your reputation for prod- 
vets of fine quvality—eliminate service 
failures. 


SPERRY Products, Inc. 
Danbury, Connecticut 


MANUFACTURERS OF 
METAL TESTING EQUIPMENT 
. HYDRAULIC CONTROLS 
SELF-SEALING COUPLINGS 
LITERATURE. ON REQUEST 
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demand for its products, Miller Motor Co. 
has built a modern, new plant comprising 
an area of about 50,000 sq ft at Melrose 
Park, a suburb within the Chicago metro- 
politan area. 


Snyder Chemical Corp. has announced 
increased facilities for production of Synco 
128 Series resins. 


Plans for the immediate construction of 
a large new plant addition have been 
announced by Republic Rubber Div., Lee 
Rubber & Tire Corp. The new 80,000 sq 
ft addition, and its equipment, will be 
used for the production of wire and textile 
braided, mandrel built, lead press cured 
hose. 


A new step in the Glidden Co.’s Chemi- 
cal and Pigment Div. expansion program 
has recently been announced by the com- 
pany’s president. Glidden will consolidate 
all of its powdered metal operations on 
its 25-acre site at Hammond, Ind., and will 
increase its output of cuprous oxides, 
cupric oxides, lead, iron and copper pow- 
der, as well as its Cubond brazing com- 
pounds. Also announced by the company 
was the disposition of its secondary metals 
operations located on a portion of the 
Hammond site. These facilities, which in- 
clude a lead refinery and equipment for 
production of type metal, babbit, solder 
and antimonial lead products, have been 
purchased by three Chicago businessmen, 
and will be operated as Mesals Refining 
Co., Inc. 





Naugatuck Chemical Div., United States 
Rubber Co., has announced a major ex- 
pansion program aimed at doubling the 
production of its Baton Rouge synthetic 
rubber plant. Plans call for the construc- 
| tion of a new administrative building, 
| laboratory and gate house, as well as new 
| reactors, drying units and other production 
| equipment. New warehousing and latex 

storage facilities will also be added. The 
new program is expected to bring plant 
capacity for the production of Paracril 
nitrile rubber, Nitrex latex, high styrene 
latex and high styrene resins to approxi- 
matetly 30,000,000 Ib annually. 


Clearing Machine Corp. has announced 
the purchase of a 27-acre tract of land in 
Joliet, Ill., where a modern factory build- 
ing is to be erected. The new unit will 
be equipped particularly for smaller and 
lighter operations, and it is planned to 
divide work with the main plant on a 
basis which will make most efficient use 
of both facilities. 


Construction of a new plant near Kansas 
City for Fairbanks, Morse & Co. has been 
announced. Including machinery and 
equipment, the cost is placed at $7,500,000 


Establishment of a Technical Div. and 
| an Operating Div. in the Knolls Atomic 
| Power Laboratory near Schenectady, N. Y., 


| has been announced by the General Elec- | 
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Hys 
6000 


Deriving its exceptional combination of 
properties from the epoxide resins (syn- 
thetic-thermo-setting), the Hysol 6000 
Series is a group of versatile materials 
used in casting, coating, laminating, pot- 
ting and for machined parts. 


ELECTRICAL PROPERTIES 


Hysol 6000 offers a dielectric constant 
of 3.49 at one megacycle; a loss factor of 
0.091 at one megacycle; and a power 
factor of .026 at one megacycle. It has 
an arc resistance of 135 seconds, and a 
dielectric strength (step by step on \% 
inch section) of 350 volts/mil. 


SPECIAL FORMULATIONS 


From the basic cast resin a wide variety 
of special formulations can be made to 
provide specific desired characteristics. 
The material is available in three forms 
—as cast rods, tubes and sheets; as 4 
casting resin; and as a solution. 


Write for Complete Technical Data. 
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Piants in Olean, N. Y. and Smethpert, Pe. 
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610 SMITHFIELD ST. PITTSBURGH, PA. 





Designers and Builders of Industrial Furnaces 
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tric Co., which operates the laboratory {o, 
the Atomic Energy Commission. Dr. Ker, 
neth H. Kingdon was named manager of 
the Technical Div. and William H. Milton, 
Jr. was named manager of the Operating 


© Div. When first established, the labor, 
tory’s principal project was to design ané 
‘. build an experimental atomic power plan, 


for peacetime use. However, this projec 
has been deferred by the AEC and GE jy 
favor of one calling for building of a» 
atomic power plant for the U.S. Navy fo; 
use on submarines. 
























Continuing a long string of record 
breaking safety performances by these and 


other plants of American Steel and Wir, 

Co., two plants of this U.S. Steel sub 

sidiary have been awarded “Distinguished 

Service to Safety’’ Awards by the Nation: 
fe) 


Safety Council. One award went to th 











ee ud company’s Waukegan Works and th 
Ai other to the company’s American Work 
* om! > in Cleveland 
) - ca in eh 
» etic” , ’ . } 
+ ' Castalloy Co., Inc. has announced ti 
; os reactivation of its magnesium and heat 
> . ege.e 
Cal) treated aluminum foundry facilities. It is 
. . y . - 
oe already back in production of aircraft and 
. mses! ordnance castings, which it specialized in 
r <2: and developed a name for in the field 
a during World War II. 
a al : ° . ° 
: ‘ Aluminum Co. of America will expand 
? re. tL 4 its research facilities with the erection of 
nee) a new building at the Company's Alun 
? | num Research Laboratories at New Ket 
» lie | sington. The new unit is needed t 
7 | relieve congestion and to extend ALCOA’ 
o aw? | nee , 
. | research facilities to meet increasing de 
a» mands of the national defense progran 
’ 
“ a You can be sure of Branson Instruments, Inc. has moved its 
a a outstanding quality if plant to a new ‘building located at 43 


Fairfield Ave., Stamford, Conn. The new 
building has twice the floor space of the 
previous location and will enable the 
company to expand production. 


your weldments are pro- 

duced by Van Dorn. For 

Van Dorn has complete | The Structural Steel Div. and the Steel 

fabricating facilities... | Deck Div. of The R. C. Mahon Co. hav 

. . completed movement to the companys 

experienced design | mew ultramodern piant at 6565 E. Eight 
engineers... specially | Mile Rd. at Sherwood Ave., Detroit 

trained workmen .. .77 A further step has been taken in Rei 

’ . : | hold Chemicals’ plan to centraliz 

years experience in executive offices in New York City. The 

Sead For metal working. advertising staff has moved from Detrot 

| to New York and is now located in th 

PREF WELDMENT BOOK Consult us about your International Building, Rockefeller Cente! 


Profusely illus- requirements—no obii- 
trated; describes 


ARRAN 





Equipment has been purchased anc 
tracts have been awarded for the 


poral on gation, of course. The building of a new Brooks and Perki 
——— vo V D I Work plant in the northwest suburban a: 
tages of Weld- an Orn iron OIrKS Detroit. This will be a modern, job 


ments, and Van Coz 2685 East 79th St., type mill to roll magnesium sheet 


Dorn’‘s extensive 


: slabs. 
facilities. Cleveland 4, Ohio. : 


Loftus Engineering Corp. has announce¢ 
that construction is nearing completi 
No. 35 and No. 36 Open Hearths # 
Jones & Laughlin’s new South Side plant 
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1 to When you see the paddle wheel spinning, you know leakproof, vapor-proof seal. It must also resist corrosion. 
A's < ? ’ 
gas is being pumped into your car—it’s the ‘‘gas pump’s And all tolerances on the glass must be extremely close 
> onscience.”” Of course it’s housed in glass—you've to accurately fit into the complete assembly. 
rp got to be able to see it. But the engineers who designed The point is this: Corning can produce glass compo- 
ney Es a P > . 
th 5 the pump demanded a lot more of the “glass” than nents to meet the most exacting design requirements. 
visibility—and got it when they took the problem We've got the glasses with the properties you need, the 
tel to Corning. engineering and research staff, and the production facil- 
o's While a simple appearing piece of glass, it has some ities to solve your most complex problem. So, consult 
" e tricky requirements for safety and dependability. To with Corning before your idea reaches the blueprint 
By . Sala : 
a meet Underwriters’ approval, the glass must stand a test stage. Or, send today for the informative Bulletins B-83, 
hy pressure of three hundred pounds. In addition, the sur- “Properties of Selected Commercial Glasses’ and B-84, 
rol Lace next to the gasket has to be constructed to form a “Design and Manufacture of Commercial Glassware.” 
c--------------- eee ~ 
CORNING GLASS WORKS | CORNING GLASS WORKS, Dept. MM-10, Corning, N.Y. | 
Please send literature checked: | 
CORNING, NEW YORK C1) B-83 ‘‘Properties of Selected Commercial Glasses."’ | 
; | CB-84 “Design and Manufacture of Commercial Glassware."’ | 
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Design Around 


PERMALLAD 


Stainless Clad Steel 


You improve your products and equip- 
ment and give them corrosion resistance 
when you design them around PERMA- 
CLAD Stainless Clad Steel. It is Stain- 
less Steel (usually 10% or 20% but can 
be varied) inseparably welded to mild 
carbon steel. It has the surface charac- 
teristics of stainless and the formability 
of mild carbon steel. Use PERMACLAD 
and it’s possible for you to improve your 





Stainless Cladding 


product with minimum consump- 
tion of critically short materials. 
Profit by getting the complete 
PERMACLAD story today. 
Write for information and 


folder D-97. 


For Better Products At low Cos? 
Specify PERMACLAD 


-PERMACLAD | 


STAINLESS CLAD STEEL 


| ALAN WOOD STEEL COMPANY | 
CONSHOHOCKEN, PA. 


_ 128 Years of iron and 
perience 
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250-ton 


Eleven 


in Pittsburgh. 
hearths are under construction and are 
included in Jones & Laughlin’s 200 mil- 
lion dollar improvement and expansion 
program. 


open 


Plans for increasing the nation’s alu- 
mina producing capacity by 180,000 tons 
annually, through the addition of new 
production facilities at an existing plant 
in Mobile, Ala., were announced by the 
president of Aluminum Ore Co. The com- 
pany is also currently erecting a new 
alumina works at Bauxite, Ark. 


The De Laval Steam Turbine Co. has 
announced completion of a new building 
at 160 Folsom St., San Francisco. The 
new building will be the Company's new 
San Francisco headquarters for sales and 
service activities. 


The Precision Tube Co. has announced 
plans for a new manufacturing plant and 
office building to be located at North 
Wales, Pa. The plant will produce non- 
ferrous seamless tubing of sizes from 
0.500-in. O.D. to 0.010-in. O.D. 


Atlantic Steel Co. broke ground for the 
first phase of a multi-million dollar ex- 
pansion program designed to keep in step 
with the growing demand for steel prod- 
ucts in the Southeast. The first unit of 
the program will be an electric furnace 
with an annual capacity of 100,000 tons 
of steel. 


J. M. Martin and C. L. Ramsey of the 
School of Chemical Engineering, Georgia 
Institute of Technology, were awarded 
first prize of $500.00 for papers on 
“Technological and Research Aspects, Ad- 
vances and Advantages of the Use of 
Lower Melting Filler Metals in the Non- 
Fusion Welding Process”, conducted by 
the Eutectic Welding Alloys Corp. 


B. F. Goodrich Chemical Co. will con- 
struct a new plant in Calvert City, Ky., 
on a tract comprising 175 acres. Upon 
completion the plant will represent an in- 
vestment of more than $5,000,000. 


To adequately serve a growing number 
of users of precision investment castings, 
the Hitchiner Manufacturing Co., Inc. has 
moved from its plant in Manchester, 


N. H. to a new and larger factory in 
Milfard 


American Cyanamid Co.'s new $3,000,- 
000 plant in Michigan City, Ind. is now 
under construction. The plant will pro- 
duce synthetic cracking catalysts used by 
oil refiners in making high octane gaso- 
line and other high grade fuels. 


The Boards 
Corp. and of Powell Duffryn Carbon 
Products Lid. have announced that an 
wreement has been entered into unde: 
which a jointly owned company, British- 
American Carbon Corp., has been formed 


of Great Lakes Carbon 
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MONEY-BACK 
GUARANTEE OF 
LONGER SERVICE 
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BEARINGS 
BUSHINGS 
WEARING PARTS 

Machined or rough cast. 
American Crucible methods, ex- 
perience, know-how, and equip- 
ment save you real money. 
Castings to your patterns——any 
size, shape or section up to 
3,000 Ibs. Pattern making, de- 
signing and machining. 

PROMET 

BRONZE BAR STOCK 
Round, solid, tubular. Rough 
cast or fully machined. Cored 
stock, all sizes (by Ye" steps) 
from ¥,” minimum core to 26 
0.D. 13” lengths or less. 6 
grades of hardness. 
Write for literature or send 
olueprints, conditions of opera- 
tion and other data for quota- 
tions and recommendations as 


to alloys. 
o alloys THE 


AMERICAN CRUCIBLE 
PRODUCTS CO. 


1325 Oberlin Ave. 
Lorain, Ohio, 


U.S.A. 
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Inter-cell 





cover 


rositive 
strap 


Positive 
plate 


Vitrex 
retainer 


Container 





Negative 
strap 
Partition 
One cell of a 3-cell 6-volt automobile 
Separator battery cut away to show construction. 
Negative 


this electrochemical reaction 
accounts for the largest use of lead! 


The operation of the modern storage battery is based 
on a familiar electrochemical principle first applied in 
1800 by Volta: Two unlike metals, or unlike forms of 
the same metal, separated by a porous non-conductive 
material will, when immersed in an electrolyte, cause an 
electric current to pass through an external connecting 
circuit. 

The plates of the storage battery are dissimilar forms 
of lead; the electrolyte is dilute sulfuric acid. The chemi- 
cal reactions taking place in a storage battery are shown 
in the diagram at right, and are also expressed as an 
equation in this advertisement’s heading. Reading from 
left to right, the equation shows the reactions involved 
in discharge. Passing an electric current through the 
battery in a direction opposite to that of discharge 
reverses the action. Read from right to left, the equa- 
tion thus shows the reactions involved in charging. 

Electrical energy in the battery is produced as a result 
of changing one atom of metallic lead and one molecule 
of lead peroxide into two molecules of lead sulfate. The 
metallic lead loses two electrons which convert the lead 
peroxide to lead sylfate. It is the transfer of these elec- 
trons in the circuit which causes the flow of current. 
The manufacture of battery plates has, for many years, 
consumed about one-third of all the lead used in the 
United States. The choice of materials for the storage 
battery’s major elements was based on the following 
premises: The chemical reaction involved had to be a 
reversible one so that the battery could be recharged. 
The materials had to be abundant in nature, available 
for use in large volume; they had to be resistant to at- 
tack by the electrolyte and so related to each other in 
the electrochemical series as to present the greatest 
potential (voltage) difference. 

Lead meets all these exacting requirements excellently. 
Uf the common metals, it has the highest resistance to 


sulfuric acid. It is relatively abundant in nature and 
moderate in cost. It is one element which occurs in two 
chemical valences and thus provides a relatively high 
potential difference (2-volts). Last, but not least, around 
85% of the close to 300,000 tons of lead used annually 
in the manufacture of batteries is reclaimed within 2 or 
3 years and returned to the market. This use of lead is 
therefore recurrent and plays a key role in the conserva- 
tion of the nation’s mineral resources. 
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DISCHARGED CHARGING 


Diagram showing essential action in storage battery. 
Courtesy: The Electric Storage Battery Co. 
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V For ACIDS 

V For PLATING SOLUTIONS 
VY For LUSTER-ON® ZINC DIPS 
V For RINSE TANKS 


PLA-TANK 


FIBERGLAS TANKS 


If you plan to replace, or install new 
chemical-proof tanks, get all the 
facts about PLA-TANK. Made of 
Fiberglas, bonded with resins and 
molded into a one-piece seamless 
tank, PLA-TANK is impervious to 
many common acids (hot or cold), 
plating solutions, bleaches, solvents, 
bright nickels and zinc dips. That’s 
why 


LA-TANK 


aroused so much enthusiastic com- 
ment at the recent Electroplaters’ 
Convention at Buffalo. PLA-TANK 
also has the advantage of low initial 
cost and fast delivery (one week!). 
Special sizes and shapes — also low- 
priced — take only slightly longer. 
PLA-TANK, 


shapes, represents tremendous sav- 


especially in custom 


ings over materials it replaces. For 


LA-TANK 


is a satisfactory substitute for stain- 
less steel, rubber- or plastic-lined 
tanks, crocks or acid-proof stone- 
ware. PLA-TANK is virtually inde- 
structible. It will not rust, is an ex- 
cellent dielectric, easily Withstands 
temperatures to 250° F. PLA-TANK 
has been field-tested in hundreds of 
installations with exceptionally fine 
results. Write for free data sheets or 
engineering consultation. Address 


inquiries to: 


We Conical 


CORPORATION 


cc Waltham chine Sgritiond 9; Mass. 
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News Digest 


in the U. S. 
wide range of carbon and graphite prod- 
ucts used principally by the chemical, 
metallurgical and process industries. The 
new company will be the sole producer in 
the U. S. of carbon and graphite manu- 
factured by the Delanium process. 


to manufacture and sell a 


A formal opening in October has been 
scheduled by The National Radiator Co. 
of its mew one and one-quarter million 
dollar plant at Duncansville, Pa. 


Durez Plastics & Chemicals, Inc. will 
begin construction of a new $6,371,333 
phenol plant, according to a recent com- 
pany announcement. 


Kaiser Gypsum has purchased nine acres 
on tidewater in the Duwamish district of 
Seattle as the site of a proposed plant 
that would be the first complete gypsum 
products factory in the Northwest area of 
Washington, Oregon and Idaho. The fa- 
cilities now in the planning and engineer- 
ing phase are expected to serve civilian 
and defense construction in the North- 
west, as well as Alaska, Hawaii and 
other Pacific bases. 


According to a recent company release, 
Battelle Memorial Institute will establish 
a European branch of its laboratories to 
serve the European economy. 


The first large scale and self contained 
plant for titanium metal production will 
be constructed at Henderson, Nev. by 
Titanium Metals Corp. of America. The 
project is expected to increase world pro- 
duction of the metal eight-fold. 


Zenith Plastics Co. and the Brunswick- 
Balke-Collender Co. have joined forces in 
the field of reinforced plastics. 


National Tube Co. has established a 
new laboratory provided with the most 
medern equipment for testing materials 
and for conducting extensive research into 
metallurgical problems. 


News of Societies 





At the annual meeting of the American 
Society for Testing Materials recently held 
in Atlantic City, N. J., the following men 
were elected as officers: Truman S. Fuller, 
engineer in charge of Works Laboratory, 
General Electric Co., president; Leslie C. 
Beard, Jr., assistant director, Socony 
Vacuum Laboratories, Socony-Vacuum Oil 
Co., Inc., vice president; John W. Bolton, 
Rudolph A. Schatzel and E. O. Slater, as 
members of the board of directors. Other 
business at the meeting included the pre- 








BURLING 


TEMPERATURE 
LIMIT SWITCHES 






Literature MODEL H 
heaned Approved by Factory 


Mutual Laboratories 


Improved High Temperature Safety Switch, 
Available with switch normally closed for 
cutting off heat, stopping fan, closing valve— 
with switch normally open for lighting lamp 
or ringing bell—with single pole double throw 
switch .. . breaks heating circuit while closing 
alarm circuit. 

Accurate, Rugged, Dependable 

Corrosion and heat resisting tube 

Dial Pointer for easy setting inside case 
Locking screw locks temperature setting. 
Terminal plate has large screw terminals 
Snap-action Micro-Switch eliminates con- 
tact troubles 

Range minus 100° to 1400° F 
Adjustable range 200 degrees 

® Dimensions—51," x 1%,” x 3” 














MODEL V-1 


For lower temperature 
range from 0-300° F. 
Available for minimum 
of—100° to maximum 
of 600° F. Usual ad- 
justable range 50-150°, 
operating differential 


may be as small as +, or as large os 
+5°. Adjustable by screw and dial inside 
case. (Sizes 2%,” 


diameter X 41,” high.) 


MODEL D 


Adjustable 
200-500° F. Tem- 
perature range 
0-1400° F. For use 
where temperature 
must be changed to 
suit operating conditions. Turn outside 
knob to change temperature setting. (Sizes 
5. x 2% x 2%") 


range 





Instruments also Built to Specifications 


Making Precision Controls for Over 14 Years 


BURLING INSTRUMENT CO. 


9 VOSE AVENUE 
SOUTH ORANGE, NEW JERSEY — 
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TEFLON 


al 
its best! 


_ ff FLUOROFLEX=T* gives you Teflon’s optimum chemical, electrical, 


thermal and physical properties in rod, sheet, and machined parts 


: ' You can’t do better than Teflon for severe appli- from internal strains, cracks or porosity. 


cations involving corrosive chemicals, solvents Fluoroflex-T withstands —90°F to +500°F 
: and heat. And for Teflon, you won't do better continuous service. Chemically, it’s essentially 
i than availing yourself of Fluorofiex-T. inert. It-is non-adhesive and has little friction. 
Electrically, it is virtually the perfect insulator 


Here is Teflon produced under rigid control, ' 
for ultra high frequencies. 


in new equipment expressly designed by 


Resistoflex to bring out utmost inertness and We'll gladly consult with you on your appli- 
stability in this material. You get Teflon with cation. Fluoroflex-T rods are available from 4” 
maximum tensile strength, “plastic memory,” to 2” diameter; sheets 21” x 21” in 1/16” to 14%” 
flexibility. Sheets are flat—easier to handle. Rods thicknesses; machined parts to specification. 
are uniform — machine properly. Parts are free RESISTOFLEX CORPORATION, Belleville 9, N. J. 


*Reg. trade name of Resistofiex Corp. for products manufactured from Tefion resin. 





Sperone Tica RESISTOFLEX 






Belleville 9, New Jersey 
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his Hevi Duty pit 
furnace is used to 
**bright"’ harden 
parts for Cutler- 
Hammer tempera- 
ture controls. 


eliminate 
a cleaning operation 
by “bright” hardening ina 


HEVI DUTY pit rvee 
CONVECTION 
FURNACE 


B.yitium cop- 

per parts come out 

of this Hevi Duty Pit Fur- 
nace clean and bright — 
ready for the production line. 

Cutler-Hammer, Inc. has eliminated 

a costly cleaning operation by “bright” 

hardening in this Hevi Duty Pit Furnace. Pre- 

pared Atmospheres are supplied by a Hevi Duty 
CU-200 Gas Preparation Unit. Learn more about 
“bright” hardening and annealing in Hevi Duty pit fur- 
naces. Write for Bulletin HD-451 — Today. 


HEVI DUTY ELECTRIC COMPANY 
HEAT TREATING FURNACES HEMVIEeBUTY ELECTRIC EXCLUSIVELY 


DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 
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sentation of Awards of Merit to technicg| 
leaders in the field of engineering who 
have rendered outstanding service to the 
Society, particularly in its technical com, 
mittee work. Recipients of the awards ip. 
clude: William Blum, chief of the Fle. 
trodeposition Section and assistant chief 
of the Chemistry Div., National Bureay 
of Standards; Hyman Bornstein, chief 
technical consultant, Deere and Co.: Rob. 
ert Burns, member of technical staff, Bel) 
Telephone Laboratories, Inc.; Harry Van 
Osdall Churchill, head, Analytical Diy 
Research Laboratories, Aluminum Com 
pany of America; Max Hecht, advise, 
Power Stations Chemistry; Carl DeWi; 
Hocker, associate chemistry professo; 
Union College; William Henry Klein. 
vice president and operating manager 
Lawrence Portland Cement Co.: Horace 
Hardy Lester, principal physicist, Water. 
town Arsenal; Stanton Walker, director 
of engineering and research, Nationa 
Sand and Gravel Assn.; and Willian 
Henry Whitcomb. 


Certificates of Honorary Membership 
were also presented at the meeting to the 
five following men in recognition of their 
eminence in technical work in the field 
of engineering materials and especially for 
meritorious service to the organization: 
Thomas G. Delbridge; Albert Theodore 
Goldbeck; Harold Hudson Morgan; 
Frank Erwin Richart; and Frederick W. 
Smither. Authors of outstanding technical 
papers presented at previous meetings of 
the Society also were presented with 
awards at the conference. The authors and 
papers recognized were: Charies B. Dudley 
Medal to Professors D. S. Clark and P. E 
Duwez, California Institute of Technology 
for their paper entitled, “The Influence 
of Strain Rate on Some Tensile Properties 
of Steel’’; Richard L. Templin Award to 
R. L. Templin and W. C. Aber, Alumi- 
num Co. of America for their treatise, “A 
Method for Making Tension Tests of 
Metals Using a Miniature Specimen ; 
Sam Tour Award to C. T. Evans, Jr., The 
Elliott Co., for his paper entitled, “Oil 
Ash Corrosion of Meta!s at Elevated Tem- 
peratures”; and the Sanford E. Thompson 
Award to R. C. Mielenz, L. P. Witte ane 
O. J. Glantz, U. S. Bureau of Reclama 
tion for their work, “Effect of Calcination 
on Natural Pozzolans”. Another featurt 
of the meeting included the presentation 


| of the Marburg Lecture by F. L. LaQue, 


who heads the Corrosion Engineering 
Section of The International Nickel © 
Development and Research Di M: 
LaQue outlined the inadequacies ‘ 
erated corrosion tests and the advantages 
and limitations of tests under nati 
ditions. 


At the 23rd annual meeting of the Le# 


| Industries Assn., the following offices 


were re-etlected for the ensuing yea! 
Felix E. Wormser, president; J. A. Mar 
tino, vice president; K. C. Browne!!, ¥* 
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DIE CASTING 
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Whether for military or essential civilian 
requirements, die castings obtained from 

Ge any of the companies listed here fulfill 
all ASTM specifications 


Regular sampling and analysis assure 
conformance to definite composition limits 


\ ... alloy used is proved to be “on grade.” 


Only those suppliers of zinc die castings 
whose names appear here are licensed 
to use the Quality Certification Seal. 


~ 


NOW, MORE THAN EVER, you must be 
sure that your castings are manufactured 
in a plant which maintains proper alloy 

> le control. The CERTIFIED ZINC ALLOY PLAN 
gives you this assurance. 


Send for a bulletin fully describing 
The CERTIFIED ZINC ALLOY PLAN, how it operates 
and what it means to the buyer 





AMERICAN DIE CASTING INSTITUTE, INC. 


366 MADISON AVENUE NEW YORK 17, N. Y. 
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Alnor type 4200 
Portable Pyrometer 


Whatever the surface— 

wherever it may be—you can get 
instantaneous, precise temperature 
readings with the Alnor type 4200 Portable 
Pyrometer. This self-contained laboratory in- 
strument is easily carried to any point in the 
plant or field to instantly measure tempera- 
ture of plastic, metal, wood, paper, porous, 
even viscous materials. The heavy duty 
movement is mounted in a protective walnut 
case; has a large six-inch mirror scale and 
knife-edge pointer for quick, close readings. 
Eleven types of thermocouples to meet all 
conditions . . . seven standard scale ranges 


to suit your particular requirements. 


ILLINOIS TESTING LABORATORIES, INC. 
Room 522, 420 N. La Salle St., Chicago 10, Ill. 


PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 
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president; and R. L. Ziegfeld, secrety,, 
treasurer. 


The Galvanizers Committee recent) 
presented its annual award to Nelg» 
Evans Cook, general superintendent ,; 
galvanizing, Wheeling Steel Corp. The 
Committee, which is sponsored by th 
American Zinc Institute, presents : 
award each year in recognition of disti; 
guished service and valuable contributions 
to the galvanizing industry or related 
fields. 


According to a recent announcement 
Ralph W. Fox has been named chairmay 
of a new structural research departmen 
at Armour Research Foundation of Illino; 
Institute of Technology. Mr. Fox will 
head a department to consist of operating 
sections specializing in stress analy 
structures, materials and instrumentatior 
Sidney F. Musselman and Dr. Severi; 
Raynor, assistant chairmen of applied me 
chanics at the Foundation, have beer 
named associate managers of the En; 
neering Mechanics Div.; Dr. Max Hanser 
has been named chairman of the Metal 
Dept., and Dr. William A. Scholes and 
Harold N. Barr, ceramic engineers from 
the Fairchild Engine and Airplane Corp, 
have joined the Ceramics and Minerals 
Dept., according to another announcement 
from the Institute. Wilson P. Green, 
assistant chairman of applied mechanics 
research at Armour Research Foundation 
has been promoted to chairman of a new 
Heat Power Research Dept. Construction 
of a new research laboratory at the Insti- 
tute was recently started, and the cost is 
estimated at $600,000. The building will 
be used for the expanded scientific and 
technological research program at the 
Foundation. Another release for the Illi- 
nois Institute of Technology reports the 
awarding of a one-year scholarship at the 
Institute to Alfred F. Weinberg by the 
Women’s Auxiliary of the American Inst- 
tute of Mining and Metallurgical Engi- 
neers. 


The Merit Award of the American So- 
ciety of Industrial Engineers has been pre- 
sented to United States Radiator Corp. for 
“leadership in research, engineering, ¢- 
sign-styling and manufacture in th 
and radiator field”. The award v 
sented at the 69th annual convention 0 
the National Association of Master Plumb- 
ers at Navy Pier. 


A new professorship in metal! 
engineering has been established a 
gie Institute of Technology th 
grant from the Jones & Laughl 
Corp. The new chair, supporte 
grant of $15,000 per year, will be 
Dr. Gerhard J. Derge, professor o! 
lurgical engineering and a staff me! 
Carnegie’s Metals Research Lab 
The new chair will be named the | 
Laughlin Professorship in Metal 
Engineering. 
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Tempilstiks News Digest 


At the annual June meeting of the Elec- 
tric Metal Makers Guild, Inc., the follow- 
ing officers were elected for the coming 
year: president—C. C. Spencer, superin- 
tendent of melting, Electric Steel Casting 
Co.; vice president—J. H. Baldrey, super- 
intendent of melting, Allegheny Ludlum 
Steel Co.; secretary-treasurer — C. B. 
Williams, superintendent of melting, 
Massillon Steel Casting Co. 











The nomination of Reginald J. S. Pigott, 
director of the Engineering Div., Gulf 
Research & Development Co., as 1952 
president of the American Society of Me- 
chanical Engineers has recently been 
announced by the Society. Mr. Pigott 
heads the slate of new ASME nominees, 
including four regional vice presidents and 
two directors-at-large. Since only one name 
is presented for each office, nomination is 
A simple method of eng os oe byes a 

: : take piace in the fall, and the new officers 
controlling temper- i will begin their terms at the conclusion of 
the ASME annual meeting next December. 


© WELDING Al 7 Election of Warden F. Wilson, general 
@ FLAME-CUTTING a = sales manager, Lebanon Steel Foundry, as 


© TEMPERING “aa president of the Alloy Casting Institute, fal as continuous 
in et , 


national technical organization of leading 


otures in: 


© FORGING 


® CASTING and | producers of stainless steel castings, has ° 
® MOLDING liquid § recently been reported by the Institute. grain flow, too 





@ DRAWING form 7 | Mr. Wilson, who served as a director of 
@ STRAIGHTENING the Institute prior to his election as presi- Unbroken grain flow lines, 
® HEAT-TREATING J dent, has been active in the institution of 
IN GENERAL | intensive research and product develop- 
| ment undertakings of the industry. file of UNBRAKO Screws, 


following the contour or pro- 


it’s this simple: Select the 7. ; ati : 
Tempilstik® for the working | The 13th edition of Consulting Serv- eliminate the straight planes 


temperature you want. Mark ices, 1951, revised and enlarged, published of weakness along which 
your workpiece with it. When | by Association of Consulting Chemists and 
cecal | Chemical Engineers, Inc., has recently 

the Tempilstik® mark melts, , Ine, 
the specified temperature has _sives up | been announced. The directory offers the threads are stronger and 
been reached to 2000 names of consultants specializing in any have greater fatigue life. 

; di riven fi sa | , 
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You know these names—for every one rep- 
resents a major contribution to the science 
and art of materials testing. And every one 
has helped to make B-L-H Testing Head- 
quarters the source of the newest in all 
varieties of fine testing equipment. 


Over the years, Testing Headquarters has 
been a Clearing House for pioneering ideas, 
where every new development was sure of 
a welcome and a hearing. The results appear 
in such typical items as the line of fatigue 
testers, the versatile strain gage devices, the 
trail-blazing high-temperature testing equip- 
ment. Many of the most spectacular develop- 
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TESTING HEADQUARTERS 
is built on a Foundation of FAMOUS NAMES 


ments of the past decade rest squarely on 
the new, significant data provided by these 
new fact-finding machines. 

Perhaps improvements in your present 
lines, or the development of new products 
are waiting on more accurate knowledge of 
the service properties of materials or com- 
ponents. If so, you will find it profitable to 
discuss the problem with one of our repre- 
sentatives. 

If we don’t have equipment ready to do 
the job for you, the composite experience 
behind these famous names is available to 
develop a right answer. 


VISIT US AT BOOTH 31I—BUILDING D 
NATIONAL METAL SHOW 


ALDWIWN - LIMA -HAMILTON 


TESTING HEADQUARTERS 


Eddystone Division + Baldwin-Lima-Hamilton Corporation + Philadelphia 42, Pa. 


In Canada: Peacock Bros., Ltd., Montreal, Quebec 














MORE FAMOUS NAMES AT 
TESTING HEADQUARTERS 


YORGIADIS * NADAI 
MANJOINE * BEAN * BLANKS 
VON HEYDEKAMPF 
NORTON * MONTGOMERY 
OSTERBERG * HASKELL 
BEGGS * TROXELL * LUERSSEN 
GREENE * BOHN * FLADER 
NASON ° TRIPOLITIS 
SMITH * BIERMAN * LUBAHN 
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METAL STAMPINGS 


The LEAKE Organization offers designing 
and engineering service with complete 
production facilities for stampings of any 
size or shape from carbon or alloy steels, 
magnesium or aluminum alloys, copper or 
brass alloys, and stainless or monel metals. 
Press capacities up to 2500 tons ... me- 
chanical or hydraulic. 


Literature available ... WRITE ! 


THE LEAKE STAMPING COMPANY 
MONROE, MICHIGAN 














THE ULTIMATE IN PRECISION CASTINGS 


ALUMINUM 316 SS 


These intricate precision castings made from frozen mercury patterns assure 
you of soundness—accuracy—close tolerances—60-80 micro finish and mini- 
mum machining in size ranges not available by conventional casting methods. 
All ferrous and non-ferrous metals. Inquiries invited. Brochure on request. 


Rapa || ALLOY PRECISION 
SPECIALISTS || (~ ASTINGS COMP ANY 


EAST 45th ST. AND HAMILTON AVE. ¢ CLEVELAND 14, OHIO 
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News Digest 


thesis of 3,3’, 5,5’-tetrafluorohydrazobep, 
zene. Samuel Allen Heininger is the . 
cipient of the fellowship, and will carr 
out his activities under the directon 
Professor Robert B. Carlin. 


The election of eight members of T;, 
American Society of Mechanical Engineer, 
to the grade of Fellow has been a». 
nounced by the society. Engineers wi, 
acknowledged engineering attainment, 5 
years of active practice in the professio, 
or teaching experience in a school of a. 
cepted standing and who have been men. 
bers of the society for 13 years ar 
eligible for the honor. The newly elected 
Fellows are: Henry Drake Harkins, ; 
pervising engineer, E. I. du Pont & 
Nemours & Co., Inc.; Frederick P. Fai; 
child, chief engineer, Electric Engineering 
Dept., Public Service Electric and Ga 
Co.; Jay A. Freiday, mechanical engineer 
Ebasco Services, Inc.; George P. Jackson 
chief engineer, Combustion Engineering 
Superheater, Inc.; Dr. George Braxto: 
Pegram, vice president, Columbia Uni. 
versity; Paul V. Miller, manager, Small 
Tool and Gage Div., The Taft-Peir 
Manufacturing Co.; William E. Caldwell 
staff engineer, Mechanical Engineering 
Dept., Consolidated Edison Co.; and 
Charles F. Dixon, supervising engineer 
United Engineers and Constructors, Inc 


The Dept. of Metallurgical Engineering 
of Rensselaer Polytechnic Institute bis 
announced the expansion of its graduate 
curriculum by the addition to its staff : 
adjunct professors and lecturers outstand 
ing men from the Metallurgy and Cer 
amics Dept. of the Research Lab 
General Electric Co. 


Igor Ivan Sikorsky has been awarded 
the Daniel Guggenheim Medal and «tt 
tificate for 1951 for a lifetime of out 
standing contributions to  aeronautic, 
including pioneering with multi-engin 
planes, flying boats, amphibians and hel: 
copters. 


Cash awards of $500, $200 and $1 
are being offered for the most effective 
slogan submitted for the Fifth Nationé 
Plastics Exposition, sponsored by The So- 
ciety of the Plastics Industry, to & 
staged Mar. 11-14, 1952 in Convention 
Hali, Philadelphia. Any person connecte¢ 
with the plastics industry, its suppliers 0 
its customers is eligible to compete. 
tries must be postmarked not later than 
November 1. 


The board of directors of The Evecit 
chemical Society has announced that tt 
first Palladium Medal Award ha: 
presented to Dr. Carl Wagner, ° 
professor of metallurgy, Massachuset’ 
Institute of Technology. The medal w* 
established in 1950 by the Corrosion Dv 
of the Society for outstanding contribv 
tions to corrosion and to fundament# 
electrochemistry. 
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MANUFACTURERS’ LITERATURE 


Materials 





Irons e Steels 


Stainless Steel. Armco Steel Corp., 6 pp, 
ill. Describes advantages of use of stain- 
less steel in meat packing industry and 
shows ways in which it cuts costs. (1) 


Constructional Alloy Steels. Bliss & Laugh- 
lin, 46 pp, Sec. X. Detailed technical 
data on the effects of alloying elements 
on the properties of SAE and AISI cold 
finished steels. (2) 


Steel Design. Climax Molybdenum Co., 72 
pp. Entitled “3 Keys to Satisfaction”, 
booklet provides many design hints to as- 
sist designers of steel components. (3) 


Tool Steel Selector. Crucible Steel Co. of 
America. Selects tool steel for desired 
application. Indicates type steel, harden- 
ing depth and heat treating information. 

(4) 


Gray Cast Iron. Gray Iron Founders’ So- 
ciety, Inc. Booklet gives mechanical and 
engineering characteristics of gray cast 
iron. Includes details for designing cast 
components. (5) 


Steel Flats. W. J. Holliday & Co., 6 pp, 
ill, No. 446. Properties of Speed Treat 
medium carbon steel and its use as hot 
rolled flats. Includes table of specifica- 
tions. (6) 


Stainless-Clad Steels. Ingersoll Div. of 
Borg-Warner Corp. Folder describes Ing- 
Aclad, 20% cladding of stainless steel 
bonded to backing of carbon steel. (7) 


Low Alloy Steel. Inland Steel Co. Data on 
easy-to-fabricate Hi-Steel, strong, abra- 
sion and corrosion resistant structural 
steel with high fatigue strengths. (8) 


Ferro-Alloys and Metals. Vanadium Corp. 
of America, 24 pp, ill. The Vancoram 
Review presents technical articles on ap- 
plications and developments in ferro 
metallurgy especially concerned with va- 
nadium alloys. (9) 


Nonferrous Metals 


pper and Brass. The American Brass 
No. B-28. Detailed data on available 
ns of AnacondA metals and metal 
‘ucts, their properties and outstanding 
ines, (10) 


J Base Babbitt. The American Crucible 
ducts Co. Data sheets on properties 
| applications of Promet XXX, lead 
e babbitt said to have qualities supe- 
t to tin base babbitts. (11) 


Continuous Cast Bronzes. American Smelt- 
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ing and Refining Co. Catalog gives physi- 
cal properties, photomicrographs, tables of 
available shapes and sizes, weights and 
other technical data. (12) 


Punch and Die Setting Alloy. Cerro de 
Pasco Corp., 20 pp, ill, No. Al5. Prop- 
erties and description of use of Cerro- 
matrix for setting various types of dies 
and punches. Shows advantages over solid 


dies. (13) 


Phosphor Bronzes. Chase Brass & Copper 
Co. Folder gives tables of physical and 
fabricating properties, uses and forms of 
this company’s phosphor bronzes. (14) 


Bearing Metals. National Bearing Div., 2 
pp. Price list of this company’s bronzes 
and babbitt metals for bearings including 
No. 397 Silver Babbitt for replacing 
scarcer materials. (15) 


Aluminum. Reynolds Metals Co., 16 pp, 
ill. Describes process for producing alu- 
minum pig from alumina and shows facil- 
ities available at Jones Mills for carrying 
it out. (16) 


Nonmetallic Materials e Parts 


Molded Soft Rubber. Acushnet Process Co., 
32 pp, ill, No. 50. Describes facilities 
for making wide range of precision mold- 
ed soft rubber parts to order. (17) 


Felt Parts. American Felt Co., folder, ill. 
Describes custom-made cut felt parts with 
applications including separating, protect- 
ing, sealing, polishing and insuiating. 


(18) 


Plastics. American Hard Rubber Co. Ace 
Handbook supplies data on hard rubber 
and plastics useful to the designer of 
nonmetallic parts. (19) 


Plastics Packaging. Bakelite Div., 8 pp, 
ill, No. G-12. Properties, descriptions 
and applications of Bakelite and Vinylite 
coatings, molded and blown products, 
sheeting and adhesives for packaging. 
(20) 


Bonding Resins. Ciba Co., 4 pp, ill. Prop- 
erties of new group of resins, their ap- 
plications as adhesives for metals and 
nonmetallics, moldings and coatings. 


(21) 


High Strength Plastics. Continental-Dia- 
mond Fibre Co., No. GF-50. Properties, 
descriptions and applications of five of 
this company’s high strength plastics. 
(22) 





Te obtain literature appearing on these 
pages, please refer to easy-to-use reply 
card on page 245. 











Glass Products. Dunbar Glass Corp., 4 pp, 
ill. Descriptions of this firm’s various 
industrial glasses. Explains advantages of 
glass to the designer and gives physical 
properties. (23) 


Neoprene. E. I. du Pont de Nemours & 
Co., (Inc.), Rubber Chemicals Div., 8 pp, 
ill, No. 45. Discussions of dynamic prop- 
erties of neoprene and its use for such 
purposes as vibration control, transform- 
ers and tires. (24) 


Plastics. Durez Plastics & Chemicals, Inc. 
Durez Plastics News gives up-to-date de- 
velopments in the use of molding com- 
pounds, industrial resins and protective 
coating resins. (25) 


Flexible Tubing. Flexible Tubing Corp., 8 
pp, ill, No. 5-4. Applications and per- 
formance data on Spiratube flexible tub- 
ing for ventilation and materials convey- 
ing. (26) 


Rubber-Cushioned Parts. General Tire & 
Rubber Co., 12 pp, ill. Describes General 
Silentbloc method of mounting, coupling 
or isolating moving machinery on rubber. 
Shows standard parts and specifications. 


(27) 


Plastic-Faced Plywood. Georgia-Pacific Ply- 
wood & Lumber Co., 4 pp, ill. Applica- 
tions, properties and description of GPX 
high grade exterior plywood coated with 
plastic. (28) 


Rubber Reinforcing Resin. Goodyear Tire 
& Rubber Co., Chemical Div., No. 601-B. 
Features and applications of Pliolite S-6B 
resin giving greater plasticity in rubber 
processing at low temperatures. (29) 


Self-Lubricating Bushings. Graphite Metal- 
lizing Corp., 8 pp, ill, No. 108. De- 
scribes Graphalloy grades for bushings 
and electrical uses. Bearing design data 
included. (30) 


Cellular Rubber Parts. Great American In- 
dustries, Inc., Rubatex Div., 12 pp, ill, 
No. RBS. Describes properties, uses and 
advantages of Rubatex closed cell rubber 
and facilities for making odd shapes to 
order. (31) 


Corrosion Resisting Plastic. Haveg Corp., 
8 pp, ill. Uses of various grades of Haveg 
material, an asbestos with synthetic resin 
for corrosion resisting process equipment. 


(32) 


Cellulose Acetate. Hercules Powder Co., 
Cellulose Products Dept., 4 pp, ill. Shows 
two case histories in which flame-resistant 
cellulose acetate is used and the advan- 
tages of its use. (33) 


Reinforced Laminates. Laminated Plastics, 
Inc., 8 pp, ill. Description, properties and 
performance comparison of plastics, pol- 
yesters reinforced with Fiberglas for heavy 
duty electrical insulation. (34) 
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Carbon Products. Morganite, Inc., 8 pp, 
ill, No. 1f. Specifications of various car- 
bon bearings and bushings. Also proper- 
ties of six series of Morganite alee 
products. (35) 


Molding and Extrusion Compounds. Nau- 
gatuck Chemical Div., 3 pp. Folder of 
technical data sheets on properties, fea- 
tures, uses and handling methods of Kra- 
lastics, plastic and elastomeric combina- 
tions. (36) 


Molded Rubber Products. Quaker Rubber 
Corp., 2 pp, ill. Shows examples of mold- 
ed rubber products this company is able 
to produce to specification, among other 
rubber products. (37) 


Alumina. Reynolds Metals Co., 8 pp, ill. 
Description of production of alumina and 
its application to such materials as plas- 
tics, paints, alloy steels and inks. (38) 


Molded and Laminated Plastics. The Rich- 
ardson Co., 4 pp, ill. Describes wide line 
of Insurok laminated and molded plastics 
products and facilities to design and fab- 
ricate them. (39) 


Plastics and Fibrous Materials. Rogers 
Corp., 8 pp, ill. Describes resources, pro- 
duction, research and development facili- 
ties, and products of this company’s plants 
for prime and sub-contracting. (40) 


Acrylic Plastic for Aircraft. Rohm & Haas 
Co., Plastics Dept., 66 pp, ill, No. PL-26. 
Handbook on Plexiglas discusses avail- 
able forms for aircraft use, properties, 
design considerations and _ installation 
methods. (41) 


Rubber Parts. Stalwart Rubber Co., 16 pp, 
ill, No. 51SR-1. Describes applications 
and fabrication of rubber compounds de- 
signed to resist temperature, abrasion, 
chemicals and weathering. (42) 


Preformed Plastics. F. J. Stokes Machine 
Co., ill, No. 509. Detailed properties of 
preformed plastics, pills, briquettes, or 
compacts said to be useful in accurate, 
less wasteful packing of molds. (43) 


Inert Plastic. U. S. Gasket Co., Teflon 
Products Div., No. 300. Description and 
specifications of available stock of Teflon, 
chemically inert, electrically resistant plas- 
tic. (44) 


Metal Parts « Forms 


Aluminum Parts. Aluminum Goods Mfg. 
Co., 56 pp, ill. Catalog covers extensive 
production facilities and technical services 
for producing wide range of parts. (45) 


Aluminum Castings. Aluminum Industries, 
Inc., 4 pp, ill, No. 20-A. Describes facili- 
ties for the processing of aluminum cast- 
ings from the design stage to the finished 
product to customer specifications. (46) 


Precision Castings. Atlantic Casting and 
Engineering Co., 721 Bloomfield Ave., 
Clifton, N. J. “Quality Precision Castings 
for Industry” explains advantages of plas- 
ter mold process, gives specifications on 
this firm’s alloys. Request on company let- 
terhead. 


Small Tubular Parts. The Bead Chain Mfg. 
Co. Describes Multi-Swage Process for 
economically custom producing small me- 
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chanical parts up to % in. dia and 2 in. 
length. (47) 


Magnesium Parts. Brooks and Perkins, Inc. 
Folder gives table of characteristics of 
magnesium alloys, design data and pic- 
tures of this company’s products. (48) 


Stainless Pipe. The Carpenter Steel Co., 
Alloy Tube Div., 5 pp, ill. Compares 
this company’s Schedule 5 stainless pipe 
with equivalent standard pipe. Indicates 
advantages and gives technical data. (49) 


Rolled and Welded Parts. The Cleveland 
Welding Co., 8 pp, ill. Describes welded 
circular and rolled steel parts, their ad- 
vantages in economic and physical aspects 
and their applications. (50) 


Steel Castings. Continental Foundry & 
Machine Co., 32 pp, ill. Booklet presents 
12 considerations that should be taken 
into account in buying steel castings. 


(51) 


Magnesium Forms. Dow Chemical Co., 
Magnesium Div. Technical information 
on magnesium, its available forms and 
applications. (52) 


Metal Parts. Dresser Mfg. Div., 13 pp, 
ill. Folder describes facilities for produc- 
tion of rings, forgings, weldments and 
other generally circular shapes of various 
steels and aluminum. (53) 


Nickel Alloy Products. Driver-Harris Co., 
4 pp, ill. D-H Alloy Craftsman describes 
various applications of Nichrome and 
monel wires and forms. (54) 


Metal and Plastics Parts. The Electric 
Auto-Lite Co., Bay Manufacturing Div., 
16 pp, ill. Shows wide variety of custom- 
made ornamental and functional metal 
and plastics parts. (55) 


Heat Resistant Castings. Electro-Alloys 
Div., American Brake Shoe Co., 57 pp, 
ill, No. T-155. Detailed properties and 
applications of Thermalloy and Chemal- 
loy heat, abrasion and corrosion resistant 
alloys. (56) 


Investment Castings. Engineered Precision 
Casting Co., 4 pp, ill. Describes Epco 
Precision Investment Castings. (57) 


Investment Castings. Gray-Syracuse, Inc., 
4 pp, ill. Various parts of precision-cast 
brass, bronze, beryllium copper and steel. 


(58) 


Perforated Materials. The Harrington & 
King Perforating Co., No. 62. Catalog 
gives data on fabrication methods, how 
to order, types of perforation and uses 
of perforated materials. (59) 


Perforated Metals. Hendrick Mfg. Co., 4 
pp, ill. Examples of perforated metal ap- 
plications and various available perfora- 
tion types. (60) 


Precision Investment Castings. Hitchiner 
Mfg. Co., Inc., 6 pp, ill. Evaluates pre- 
cision investment casting methods as to 
costs, production and properties of parts. 

(61) 
Die Castings. The Hoover Co., 12 pp, ill, 
No. 853. Shows this company’s facilities 
for producing zinc and aluminum die 
castings. Includes design helps, describes 
applications. (62) 


Helical Compression Springs. Instrumen, 
Specialties Co., Inc., 2 pp, ill. How to 
obtain economical assortment of 1199 
beryllium copper compression springs fo, 
development work. (63) 


Cemented Carbide. Kennametal, Inc, » 
pp, ill, No. 284. Performance reports op 
high temperature tubing of Kentaniym 


K140A, a cemented titanium carbide. 
(64) 
Powdered Metal Parts. Keystone Carbon 
Co., Inc., 36 pp, ill. Describes successfy| 
applications of powder metallurgy, gives 
data on correct design of powdered metaj 
parts and detailed information on poy. 
dered metal bearings. (65) 


Metal Stampings. The Leake Stamping 
Co., 28 pp, ill. Compares metal stamping 
with other metal forming methods and 
shows numerous cases illustrating the ad. 
vantages of converting to metal stamping 


(66) 


Centrifugal Steel Casting Data. Lebanon 
Steel Foundry, 8 pp, ill. Describes cen. 
trifugal casting process for producing 
many symmetrical steel shapes at low 
costs with great accuracy. (67) 


Pressed Parts. Lenape Hydraulic Pressing 
and Forging Co. Catalog shows numerous 
parts press formed by this company illus- 
trating the kinds of jobs this firm can 
perform. (68) 


Die Castings. Litemetal Die Cast, Inc., 12 
pp, ill. How to select best light metal 
for die casting. Shows facilities for pro- 
ducing light metal pressure die castings. 


(69) 


Tungsten Carbide Forms. Metal Carbides 
Corp., No. 50-G. Catalog shows such 
stock shapes as blanks, bars, strips, rods, 
tubes, rings and disks of wear resistant 
tungsten carbide. (70) 


Metal Hydrides. Metal Hydrides, Inc., 4 
pp. Describes metallurgical and chemical 
hydrides, their use in alloying, hydrogen 
production, reduction of compounds, et 

(71) 


Aluminum and Zine Castings. Monarch 
Aluminum Mfg. Co., folder. File pages 
on this company’s developments in alu 
minum and zinc casting. Each folder dis- 
tributed kept up to date. (73) 


Seamless Tubing. The Ohio Seamless Tube 
Co., 12 pp, ill. Shows differences between 
such tubings as mechanical seamless, ait- 
craft seamless, resistance welded and 
forged, listing advantages and applica- 
tions. (74) 


Stainless Steel Castings. The Ohio Stee! 
Foundry Co., 4 pp, ill, No. 651-C. Com- 
positions of Fabrite stainless steels for 
casting and illustrations of numerous Cor 
rosion-resistant castings. (75) 


Copper Tubing. Penn Brass & Copper ©o. 
6 pp, ill. Features of this company’s s¢am- 
less copper tubing. Includes tables of sal¢ 
internal working pressures of various tub- 
ing sizes. (76) 


Spun Shapes. Phoenix Products Co., fetal 
Spinning Div., 4 pp, ill. Describes Ph en 
ixspun method for spinning spherica! an¢ 
extra deep-drawn contours. (77) 


Powder Metal Parts. Powdered Metal 
Products Corp. of America. Booklet shows 
advantages of powder metallurgy in ma 
ufacture of such parts as gears, sprockets 
and valves. (78 
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threaded Steel Bars. Joseph T. Ryerson 


son. Inc., 2 pp, ill. ibes avail- 
ole forme and sizes of threaded steel 


bars. Can be bent to specified ens 

inless Steel Products. Schnitzer Alloy 
Products Co., 48 pp, ill, No. 50. Sizes, 
specifications and corrosion data on such 
stainless products as machine screws, nuts, 
pipe and tubing. (80) 
spun Metal Parts. Roland Teiner Co., Inc., 
4 pp, ill. Describes facilities for spinning 
metal parts from all types of metal, in- 
cluding stainless steels. (81) 


Wire and Strip Metal Parts. E. H. Titch- 
ener & Co. Folder gives examples of this 
company’s wire forms, assemblies and 
light stampi showing what can be 
made to specification. (82) 


Steel Forgings. Titusville For, Div., 
Struther Wells Corp., 8 pp, ill. Cooke 


facilities for precision forging of parts 
regardless of size, metal or alloy. Shows 
numerous parts produced. (83) 


Seamless Tubing. Tube Reducing Corp., 16 
op, ill, No. R2. Describes Rockrite proc- 


ess for making metal tubing to close tol- 
erances. Lists advantages and tubing avail- 
able. (84) 


Steel Castings. Unitcast Corp., Steel Cast- 
ing Div., folder, No. 1248S. Describes 
modern facilities for producing and test- 
ing high grade molding sand for fas 
steel casting. 85) 


Flexible Tubing. U. S. Flexible Tubing 
Co., 16 pp, ill. Descriptions, applications 
and specifications of this company's flex- 
ible metal tubings, bellows for control 
units, and other metal parts. (86) 


Centrifugal Cast Parts. U. S. Pipe and 
Foundry Co., 12 pp, ill. Describes cen- 
trifugal casting process and advantages 
and shows three applications improved 
by this method. (87) 


Light Metal Forms. R. D. Werner Co., 4 
pp, ill. Explains relative merits of cold 
roll forming and extruding light metal 
shapes. Shows company’s facilities for 
both types of fabrication. (88) 


Stainless Clad Steel. Alan Wood Steel Co., 
No. D-97. Properties and applications of 
Permaclad stainless clad steel affording 
surface characteristics of stainless steel, 
formability of carbon steel. (89) 


Coatings e Finishes 


Zine Phosphate Protective Coating. Ameri- 
can Chemical Paint Co., 4 pp, ill, No. 
273A. Shows how coating protects zinc 
or cadmium surfaces, describes applica- 
tion and automatic equipment for apply- 
ing. (90) 


Protective Coatings. Continental Coatings 
Corp., chart, No. 1001. Describes appli- 
cations of bituminous base protective coat- 
ings for metals, masonry, insulations and 
woods against numerous corrosive aT) 
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Protective Coatings. R. M. Hollingshead 
Corp., ill. Folder describes Klad Kote 
corrosion preventives, gives detailed spe- 
cifications, uses, description and other 
data in tabular form. (92) 


Clear Lacquer. Maas & Waldstein Co., 
No. 110. Recommends Dulac Clear Uni- 
versal Lacquer No. 462 for good adher- 
ence and retention of desirable surface 
qualities. (93) 


Black Oxide Coating. The Mitchell-Brad- 
ford Chemical Co., 4 pp, ill, No. MB-3. 
Six advantages of Black Magic (Type A) 
Black Oxide coating process for steel and 
iron. (94) 


Protective Covering. Nox-Rust Chemical 
Corp. Booklet describes Vapor-Wrapper 
chemically treated paper said to protect 
metals against corrosion without use of 
oil or grease. (95) 


Organic Coatings. Parker Rust Proof Co., 
7 pp, ill, No. A1031. Discusses effects 
of various methods of surface prepara- 
tion on the durability of organic coatings 
on various metals. (96) 


Protective Coatings. United Chromium, 
Inc., 4 pp, ill, No. MC-4. Describes four 
different groups of Ucilon corrosion re- 
sistant coatings giving properties, advan- 
tages and case histories. (97) 


Methods and 
Equipment 





Heat Treating « Heating 


Induction Furnaces. 
Corp., 8 pp, ill, No. 27A. Advantages and 
applications of, and equipment for induc- 
tion heating and melting. Includes selec- 


Ajax Electrothermic 


tor chart for induction heating and melt- 
ing. (98) 


Case-Hardening Process. American Gas 
Furnace Co. Principles of “Ni-Carb” case- 
hardening, its advantages, and descriptions 
of A. G. F. furnaces for the process. (99) 


Heat Treating Furnaces. The Electric Fur- 
nace Co., 6 pp, ill, No. 461. Installations 
of numerous gas fired, oil fired and elec- 
tric furnaces describing features and ap- 
plications. (100) 


Furnace Temperature Indicator. Claud S. 
Gordon Co., 2 pp, ill. Describes device 
which quickly indicates any deviation 
from desired furnace temperature. (101) 


High Pressure Oil Burners. Hauck Mfg. 
Co., No. 456. Descriptions and specifi- 
cations of high pressure atomizing oil 
burners. (102) 


Heat Treating Furnaces. Holcroft & Co., 
4 pp, ill. Features of batch-type, con- 
trolled atmosphere furnace shown, includ- 
ing automatic cycle and unit-type con- 
struction. (103) 


Inert Gas Generators. The C. M. Kemp 
Mfg. Co., 8 pp, ill, No. I-10. Detailed 
description of gas generators, their appli- 
cations and operating principles. Tells 
which type to use for specific applica- 
tions. (104) 


High Frequency Heater. Lewis Machine 
Co., Inc., 4 pp, ill. Description, specifi- 
cations and advantages of this company’s 
induction unit for production brazing, 
hardening and annealing. (105) 


Induction Heating. The Ohio Crankshaft 
Co. Describes plant survey and possible 
applications to which induction heating 
might be put for greater production econ- 
omy. (106) 


High Temperature Equipment. Rolock Inc. 


Catalog gives data on fabricated heat and 


corrosion resistant alloys for heat treating 
uses. (107) 


Heat Treating Furnaces. Standard Ameri- 
can Engineering Co., 6 pp, ill. Principle 
of Radivection gas fired furnaces, indi- 
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MANUFACTURERS’ LITERATURE 


cating advantages in more uniform, faster 
heating for heat treating purposes. (108) 


Heat Treating Accessories. Stanwood Corp., 
16 pp, ill, No. 16. Describes variety of 
heat treating accessories including baskets, 
retorts and carburizing boxes. (109) 


Heat Treating Furnaces. Surface Combus- 
tion Corp., 4 pp, ill. Operating data on 
this company’s heat treating furnaces for 
aircraft parts showing several available 
installations, their advantages. (110) 


Cleaning e Finishing 


Barre! Finishing. Almco Div., Queen Stove 
Works, 22 pp, No. F1. iled descrip- 
tion of barrel finishing indicating ad- 
vances, advantages and uses. me City 
Hot Dip Galvanizing. American Hot Dip 
Galvanizers Assn., Inc., 8 pp, ill. Dis- 
cusses hot dip galvanizing, the problems 
encountered by galvanizers, and its capa- 
bilities. (112) 


Automatic Coating Equipment. The Capi- 
tol Machine Co., 4 pp, ill. Describes ma- 
chine designed to spray and bake liquid 
coatings on parts automatically and with 
uniform quality. (113) 


Wet-Blasting Units. The Cro-Plate Co., 4 
pp, ill. Describes new line of wet-blasting 
units for high production deburring, de- 
scaling, mk removal and general finish- 
ing. (114) 


Descaling Process. E. I. du Pont de Ne- 
mours & Co. (Inc.), Electro-Chemicals 
Dept., 8 pp, ill, No. A-6506. Describes 
mn md hydride process for descaling met- 
als, advantages and necessary ad 25) 

115 


Power Driven Brushes. The Fuller Brush 
Co., 32 pp, ill. Describes Fullergript 
brushes, their application to such proc- 
esses as scrubbing steel sheet and tampico 
brushing. (116) 


New Equipment for Coating. The Gyromat 
Corp., 4 pp, ill. Describes Norris Gyro- 
mat, centrifugal spraying machine said to 
apply standard industrial coatings and 


finishes faster, more economically. (117) 


Barrel Finishing Equipment. Minnesota 
seme dog Mfg. Co., 12 pp, ill, No. A-1B. 
Descri barrel finishing, its uses and 
advantages and suggests new applications 
for this company’s abrasive chips. (118) 


Finishing Equipment. The Murray-Way 
Corp. Catalog describes full line of this 
firm’s automatic polishing, buffing and 
grinding equipment. (119) 


Metal Cleaner. Niagara Alkali Co. Pam- 
phlet gives properties of Nialk Trichlor- 
ethylene, high quality metal-cleaning and 
degreasing agent. (120) 


industrial Brushes. Pittsburgh Plate Glass 
Co., 30 pp, ill. Twelve case histories on 
how this company’s wire brushes have 
been successfully applied to abrading, 
cleaning, finishing and preparation p 

lems. (121) 


Welding ¢« Joining 


Salt Bath Brazing. Ajax Electric Co., Inc., 
4 pp, ill, No. 124. Describes salt bath 
brazing process, gives several case his- 
tories indicating economies, and tells how 
to order units. (122) 


Welding Products. American Manganese 
Steel Div., 32 pp, ill, No. 650-W. Tech- 
nical data on Amsco welding rods, elec- 
trodes and other equipment for hardfac- 
ing and repair. Includes detailed applica- 
tions. (123) 


Silver Brazing Alloys. The American Plati- 
num Works, 4 pp, ill. Descriptions, uses 
and compositions of Silvaloy silver braz- 
ing alloys. Various preforms shown for 
preplaced brazing. (124) 


Aljoy Welding Electrodes. Arcos Corp., 2 
pp, No. 44822. Data on 11 alloy elec- 
trodes for fabrication welding and salv- 
age of both high and low alloy ~—; 

125 


Welding Positioners. Cullen-Friestadt Co., 
ill. Catalog shows line of hand or power 
operated welding positioners with capaci- 
ties up to 30,000 Ib. (126) 
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High-Strength Welding Rod. Eutectic We|, 
ing Alloys Corp. Data sheet on EutecRog 
14 FC, high-strength rod for oxyacetylene 
welding of cast iron said to achieve tes, 
sile strengths to 50,000 psi. (127) 


Silver Brazing Alloys. Handy & Harmay 
24 pp, ill, No. 20. Information on Easy. 
Flo and Sil-Fos low temperature Silver 
brazing alloys, and valuable data on bray, 
ing methods. (128) 


Special Fasteners. John Hassall, Inc. Com. 
plete line of cold-headed nails, rivets anj 
screws from 1/32- to 3/8-in. dia UP to 
7-in. lengths in a variety of finishes. 
(129) 
Welding Nickel Alloy. Illium Corp., 4 pp 
No. 105B. Instructions for metallic ar 
and oxyacetylene gas welding of Illium, 
nickel-base, corrosion resistant alloy. 
(130) 
Solders. Kester Solder Co., 28 pp, ill 
Complete analysis of properties and ap. 
plications of a variety of Flux Core soft 
solder alloys and soldering fluxes. (131) 


Spot Welding Aluminum Alloys. P. R. Mai. 
lory & Co., Inc., 36 Pp. ill. Detailed de. 
scription of spot welding for aluminum 
alloys, plus specifications and diagrams 

(132) 
Welding Stainless Steels. The McKay Co. 
23 pp plus chart. Practical questions and 
answers to help overcome difficulties in 
welding stainless steel. Chart gives dat 
on numerous McKay electrodes. (132) 


New Fastener. Shakeproof Inc., 16 pp, ill 
No. AS-39. Describes Keps preassembled 
nuts and lockwashers claimed to elimi- 
nate lockwasher handling. (134) 


Nut Retainers. Tinnerman Products, Inc. 
8 pp, ill, No. 245-3. Specifications and 
descriptions of Speed Grip nut retainers 
offering a sure method of keeping nuts 
secure. (135) 


Weldments. The Van Dorn Iron Works 
Co., ill. Information on advantages of 
weldments and this company’s facilities 
for producing them. (136) 


Forming ¢ Casting « Molding 
Machining 


Gas Cutting Machine. Air Reduction Co. 
Inc. Bulletin gives complete technical 
data on No. 50 Travograph said to en- 
able either manual or automatic gas cut- 
ting of intricate shapes. (137) 


Abrasive Belt Contact Wheel. The C2- 
borundum Co., 4 pp, ill, No. AB1. Ad 
vantages of longer belt life, less operator 
fatigue, better finish and less down time 
explained for “61"’ Contact Wheel. (138) 


Press Brake Dies. The Cyril Bath Co., 48 
pp, ill, No. D-50. Catalog shows wide 
variety of press brake dies for curling, 
bending, offsetting, channel bending and 


other forming operations on —" 
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MANUFACTURERS’ LITERATURE 


Forged Metal Quality. Drop Forging 
Assn., 6 pp, ill. Details of several hot 
working processes emphasizing improve- 
ments achieved in metal structure using 
these processes. (140) 


Aluminum Sheet Fabrication. Kaiser Alu- 
minum and Chemical Sales, Inc., 3 pp. 
Chart suitable for posting in shops indi- 
cates minimum recommended radii for the 
proper bending of aluminum sheet. (141) 


Drilling Machine. Wales-Strippit Corp., 8 
pp, ill, No. DM. Describes features, set- 
ting up, operation and accessories of 
Wales drilling machine, designed for pre- 
cision location of holes. (142) 


Magnetic Perforating Dies. S. B. Whistler 
& Sons, Inc., ill. Complete descriptions 
and applications of this company’s mag- 
netic perforating dies. (143) 


Inspection e Testing e Control 


Weathering Devices. Atlas Electric Devices 
Co., 28 pp, ill, No. WO-246-T. Princi- 
ples and uses of, and operating procedures 
for Weather-Ometer, artificial weathering 
machine. (144) 


Strain Gage. Baldwin - Lima - Hamilton 
Corp., 1 p, No. 322. Specifications and 
price of PA-3 Post-Yield Strain Gage said 
to measure strains of up to 10%. (145) 


Contour Measuring Projector. Bausch & 
Lomb Optical Co., No. D 27. Specifica- 
tions and features of contour measuring 
projector claimed to enable very accurate 
measurements of parts. (146) 


Metallograph. Bausch & Lomb Optical 
Co., 20 pp, ill, No. E-232. Features of 
Balphot metallograph for microscopic ex- 
amination of metallographic specimens. 


(147) 


Metallurgical Polishing Materials. Buehler 
Ltd., 20 pp, ill. Descriptions and samples 
of emery, aluminum oxide and silicon 
carbide papers and polishing cloths. Trade 
names, particle sizes for many abrasives. 


(148) 


Industrial Radiography. Eldorado Mining 
& Refining (1944) Ltd., Dept. W. Up-to- 
date information on non-destructive test- 
ing of metals by gamma radiography. 
(149) 


Temperature Controls. Minneapolis-Honey- 
well Regulator Co., No. 189. Specifica- 
tion sheet gives detailed data on features 
of potentiometers for controlling temper- 
atures as several places. (150) 


Compression Tester. National Forge and 
Ordnance Co., 2 pp, ill, No. 492. De- 
scription, features and uses of sensitive, 
sturdy, low-capacity, compression-crush 
testing machine. (151) 


Portable Hardness Tester. Newage Inter- 
ial, Inc., No. ET10. Describes Ernst 
ble hardness tester for direct, accu- 

eadings in Rockwell or Brinell low, 


im or high ranges. (152) 


Radiation Pyrometer. The Pyrometer In- 
St ‘nt Co., No. 100. Features and prin- 

of Pyroradiation pyrometer for ob- 
ining spot temperatures in furnaces, 
Xilns, forgings and fire boxes. (153) 


rediography, The Radium Chemical Co., 
ac, 48 pp, ill. Details of radium radi- 
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ography explaining the nature of the 
equipment and method, recommended 
techniques and aids to interpreting results. 

(154) 


Materials Controls. Remington Rand Inc., 
No. KD367. Booklet describes Kardex 
system for keeping visible materials and 
parts inventories coordinated with produc- 
tion, (155) 


Thermocouples. Arklay S. Richards Co., 
Inc., 16 pp, ill, No. 5. Descriptions, spe- 
cifications and advantages of this com- 
pany’s thermocouples and thermocouple 
accessories. Includes information for or- 
dering. (156) 


Universal Testing Machines. Riehle Testing 
Machines Div., 6 pp, ill, No. RU-3-50. 
Features, specifications and descriptions of 
Model MA hydraulic universal testing 
machines. (157) 


Hardness Testing Machine. Steel City Test- 
ing Machines, Inc., 2 pp, ill, No. H249. 
Specifications, operating instructions and 
description of Model UK-300-H manu- 
ally operated Brinell Testing Machines. 

(158) 


Pyrometer Wire Color Codes. Thermo Elec- 
tric Co., Inc. Handy chart gives pyrometer 
color codes, calibration symbols and parts 
meeting ISA, military and aeronautical 
specifications. (159) 


Package Testing. United States Testing 
Co., Inc., 8 pp, ill. Describes methods 
for testing md es designed for prod- 
ucts up to 1000 |b for vibration and im- 
pact. Includes prices. (160) 


Hardness Testers. Wilson Mechanical In- 
strument Co., 44 pp, ill, No. RT-46. De- 
scriptions and features of available Rock- 
well hardness testers and accessories. 
Shows operating techniques and princi- 
ples. (161) 


General 





industrial Fans. The Harvey P. Bertram 
Co., 20 pp, ill. Capacity charts, specifica- 
tions and other technical data on air fans 
for heat treating and fume removal use. 
Describes features of component parts. 
(162) 


High Vacuum Pumps. Distillation Products 
Industries. Data on high vacuum pumps 
of unique design for such uses as metal 
processing and dehydration. (163) 


Air Classifier for Dense Materials. Federal 
Classifier Systems, Inc., 4 pp, ill. Descrip- 


tion, specifications and advantages of air 
classifying units for classifying dense 


powders according to particle size. (164) 


Air Compressors. The Spencer Turbine 
Co., 12 pp, ill, No. 126-A. Performance 
curves, capacity tables and detailed de- 
scriptions of Turbo Compressors for use 


in gas or oil fired heat treating equipment. 
(165) 











are you 
interested in 


cutting or 
machining 


hard 
brittle 
metals 


Tungsten Carbide 

Titanium Carbide 

Hardened Tool Steel 

Germanium 

Quartz 

Ruby and Sapphire 

Sintered Aluminum Ox- 
ide 

Ceramic materials, such 
as steatite, ferrite, etc. 











Parts shown are Tungsten Carbide 


The Cavitron Ultrasonic Pro- 
cess cuts all these materials 
sharply and accurately and 
in any shape! It has enabled 
others to carry out hitherto 
impossible cutting operations. 
For Cavitron, a square open- 
ing is as easy to cut as a 
round. 


We solicit your inquiry and 
would be glad to arrange a 
demonstration. 


CAVITRON EQUIPMENT 
CORPORATION 


7 WEST 45TH STREET 
NEW YORK 19, N. Y. 
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Rigidized 
ein coeiones Moo tors 


for rugged wear, lighter weight and 


maximum strength-weight ratios 


Products and product parts that must take a pounding and yet stay 
good as new, whether they are freight shipping containers or drink 
vendors like the Spacarb (illustrated above), use three-dimensional 
design-strengthened, textured RIGIDIZED METALS. Fingerprints do not 
show up on RIGIDIZED METAL surfaces (note finger marks on plain 
metal areas). Because of increased flexural rigidity and impact resist- 
ance, together with scratch-and-dent-resistant surfaces, these maximum- 
strength minimum-weight metals have unlimited product applications. 
CONSERVATION OF STRATEGIC MATERIALS is gained through metal 
gage reductions possible with the redistribution of metal throughout 
the cross-section. Maintenance costs are lowered because of RIGIDIZED 
METAL’S resistance to rugged treatment, production costs are lowered 

——- because of RIGIDIZED METAL’s unusual versatility 

and increased mechanical values. 


White on your company letter- 
head for a copy of the Rigidized 
Metals Conservation Handbook 


66010 Ohio Street Buffalo 3, N. Y. 
Offices in Principal Cities in the U.S.A. and Canada 
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BOOK REVIEWS 


Paint Firm Derects: Tuer Causes anp 
Cure. By Manfred Hess. Published by Rein. 
hold Publishing Corp., New York 18, N. Y, 
1951. Cloth, 6 by 8% in., 544 pages. Price 
$12.00. The most complete compilation of paint 
defects and failures in existence is available in 
this first English edition, based on the standard 
German work, This unique book will be of 
interest to paint manufacturers, and will save 
much time and money for paint users, 


PuysicaL CHEMISTRY OF LUBRICATING Ons 
By A, Bondi, Published by Reinhold Publish. 
ing Corp., New York 18, N. Y., 1951. Cloth, 
6% by 9% m., 380 pages. Price $10.00. This 
volume gives you the latest theories on lubricat. 
ing oils and the physical and chemical princi- 
ples underlying their action, It is a broad and 
well documented treatment of specific problems 
in lubricant technology. 


PuNcHED CarpDs—THEIR APPLICATIONS 10 
ScIENCE AND INDustry. Edited by Robert S. 
Casey & James W. Perry. Published by Rein- 
hold Publishing Corp., New York 18, N. Y., 
1951. Cloth, 6% by 9% in., 506 pages. Price 
$10.00. The primary purpose of this book is 
to furnish sufficient information to permit the 
application of punched-card techniques to the 
individual problems of scientist, engineer or 
other technologist, whether in the laboratory 
field, industrial plant, library, school or execu- 
tive office, The hand-sorted edge-punched cards 
are discussed in greater detail than the ma- 
chine-sorted cards. In’ fact, one object has been 
to make the book serve as an operating instruc 
tiom manual for the edge-punched cards. 


New Metat Powper AssociaTIon STANDARDS. 
Published by Metal Powder Assn., New York 
17, N. Y., 1951. Paper, 6 by 9 in., 6-page 
folders. Price 25¢ each. Two new standards 
designed to aid both the metal powder pro 
ducing and consuming industries as well as the 
metal powder parts user. MPA Standard 
14-51T concerns metal powder sintered bear- 
ings (oil impregnated) preferred dimensional 
specifications. MPA Standard 15-51T covers 
determination of green strength of compacted 
metal powder specimens. 


Guipe To Foreign Sources oF METALLURGI- 
cAL LiveraTuRE. By John T. Milek. Published 
by Richard Rimbach Associates, Pittsburgh 12, 
Pa., 1951. Paper, 8% by 11 in., 95 pages. 
Price $2.50. This guide has been ‘compiled as 
an aid to librarians, metallurgists, engineers, 
students and others interested in obtaining 
ready access to information on metallurg pub- 
lished in the foreign literature, 


Gatvanizinc (Hot-Dip), Tarp Eprti0n. 3y 
Heinz Bablik. Published by John Wiles & 
Sons, Inc., New York 16, N. Y., 1951 loth, 
502 pages. Price $10.00. Completely * rised 
and reillustrated, the new edition inclu the 
latest methods and processes of hot-dip g2!v4" 
izing, the metallic rust prevention process ™ 
widest use, After describing the nature an¢ 
use of fluxes, Dr. Bablik devotes the ™a)o% 
portion of his book to galvanizing theory = 
practice. 
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